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****** (Wn«H) - tliKi ^ Tl)S 

ma (*.. .,„,. Cell . & 655(]994)) 

^KSniilj (B.ochen. J., 295,517 (199 
'J>Kli2-C-pl^;l,- D _ J ., ) ,„ . „ „ * 5 

fiM^ 5 c t ^^ TV , 5[Tetrahedron uu ^ 4769(ig97 
^ ( roc. atl . Acad. SC. US4 ., 94, msi (|99?)) , 

^T^SCTetrahedron Lett. 39, 4509(1998)] 
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^"u-tejej (ubiA) t » A+6 . tcJ:IJ> ZLtf;¥y> _ 1 

o*Musc*.-r ^ s (IHI „. 107?11) ^ 

««***J:OK«##||» J t W( « c#Jift ^ yyi/ _ / ^ 

f!!?r K+sDNA * i, * ± * t ' DNA ^ , *- c «*»*-»^ 
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(b). ( C ) (d) (e) " 
(f) MimDNAtl,^,,^^,.,.^ 

tSDNA, h 

( b ) ft y 7 JM. we a y > S t SB *, s 3 _ K r s D N A 

(c) '*EM*«3IE«tffl T ^ M ^ J4 ^ 6ae<S::j _ Kl . 5DNA 

**»**"-t***ci:o-e»«sst*i-«« ej , t3 _ K+4D ° A 

ass u < ttwmstifcT « , *e»». 

-«-u>itsi Jtwtwlt8Mttts|(eit:i _ )itiDNA 

<f)lt(a). (b). (c). (d) *J:ff (.) * feJittft<DNAt 

^'^^ **<*tt-,w ?.J«XL. *„ a «« D N AC a _ K s 

DNAT&6. 

4 



WO 99/53071 

PCT/JP99/0I987 

7*(Molecular Cloning, A laboratory manual), *-« * (Sa.br 

ook). 7';-^(Frit3ch). W**(Maniatis)a*. — ,WK • > 

? . , w <_ . 5jJ<9 h y _ . (CQ]d Labomory preg 

rrent Protocols in Molecular Biology, John Wiley l Sons (1987-1997). Nuc 
leic Acids Research, 10, 6487 (1982), Proc. Natl. Acad.Sci.. USA 79 64 
09(1982). Gene, 34, 315 (1985), Nucleic Acids Research, 13, 4431 (1985) 
Proc. Natl. Acad. Sci USA, 82, 488 {m5)miz M <O^Lm^xmtkt& 

N A £: L/T, EW« i . 2 6*fc tt 2 BCBtOT^iBJWt 

" tlgu {iM£07 5 ' ***** g&S u < tt^jo* n*7 ^ y KB?j» 
* U , *>o i: *r y t K 3 - y 5> i D 

A*«*«*:LT, EW«6E«C*lE5Jt# t «DNA, G?>j**2 7 
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***"- D -*^-^B- y ^ 2 _ c _^ ; ,_ D _ ;i:!)ji 

**-tm,»-C. 0. 7~,. 0M M a C194T . 6BC ^r y ^ 

ft&l±, 1 5 OmM M+K i) * / 1 - x , 

*JBK 65t*#TOa*-^ tS .v, >llnJ>T4 
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7 o %a±»ti ratt4 s^ 5 DNA . » tL<li90 %tLt(Mapitt ws D 

8 7 WMMcsv^r 1SU Wffl ffl7 ^ Bm , | MI/< (±W4QS 

(b) BWH4Me7«;iBn*ttm **H*weii«>*t 

ti/c 7 ? y KSH^ij ^ & 5 g g $ . 
*KD«3*>ft«a. ±E0»2 O » B ,: Mow|t3 . Kt4DNAt 

erff ff * * ®£® & (iErwiniaS (Iff 1" -5 ft£ft 
aKfcn-KI-SDNA-c**. 

(a) «*KW»*3Ett©75y l |EJij fe *-r (B g aKt3 . Kr4DNA4 
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(b) «*eWM4|B*075y||BMt*1-*flEej l % 3 -Kf«DNA 
(O ttBW»*5R*07^»KM**1-*«aK* 3 -K-r«DNA! 

(d) itmm^smwi.ottL&mmtmtzDNA, 

(e) ttE3nJS#9iB*©^SgB3RI%#-r5DNA. 

(f) ue*is#i oia«^ii2 ?J ^ t5DNA( 

U) fct (a) ~ (f) ^l:| i «( 0 DNAk^y>s;x>h Wm 

*K0*6Oftfll*. X»X>mt*V±Wryi K 3 y * y 1 

sBll: UT % J^T© (a) Sfcfcfc ( b ) ®« 

eft***/*;: 

(b) (ii-x^^D-^ D _ X5 _ 1J>iH2 _ c _;^_ D 

±BK*W<:. XM*mt*» t Wk K 3 - y ! 

D -*^d-* 5 - y >tttffe«t* K( 6 t tt ai . 6aajlfc LT m( £ 
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>RE*l*e>* *^kf;nf>» k ^.j t;u 7 ^xk: K 3 - y i 
^i, - D - ^^d-X 5 - y >S^^^^ W 6Stt^ tss 

mmm t s wc i * l < wm® 7 5 , * * L < tt4Wn 4 n ,_ 7 , 

y»E*i»e,*u. ^i-^. D . mD ^ 5 . 1J>|H2 _ c 

-*Efc©**-c* s 2 - C - * D - x y * y h _ A 4 - -J - 
*«*-e»S*i*KJ6«».PBfl C k 7 *^ 5 KT-r^> (3-(N-for m yl-N-hydroxya 
mino)propylphosphonic acid) 0«»»g|ftltttI»S U 7^n*7^» 
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I . 



(1) DXS*3-KtfiDNA (DXSlfif) 0*ttE*lfe*UJfl 

oc Natl. Acad. Sci. USA., 94, i 2857 (1997)3 *«* U »i»JDXS 
*<i***fc, **V>JtDXSJIWjfi»o ilfif<0DNAMfepcRjfe (Sc 

ience, 230, 1350(1985)] KJ^n-^u 

*»«. «AHS. con XLl-Blne* (*#* j: .J,* ATO ) **„ fc3gl ^ 
** «*tfLB*#»* (^hh.;n>(fO^) log. 
^(^7na«) Bg.NaCl 5 g |*iy„^ pH7 2r 

^DXSififj||» ClfifODNAWcm6ttE ^ ttt6t ^ 
^ PCRi^y*** »DNA|^^,, F(:|AWa . |:t 
K «A«BainHI, Ej^R I ^©IBIRiE*^^ h *tfio*tt* c * 
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W?12W13 ' B»W'«itfl5. BWflJWffi, SB 

Wl 7**0-18. WW, 9SW1 s , B««2 2 (3± tr2 3<,(S 
= * ® Bl 4 * f 5 D N A * 6 » If 5 r t *i T- 1 S . 

•MDNAtlMtLT. TaKaRa LA-PCP.™ Kit Ver 2 

<S«ia&S)$*liExpa„d™ „ igh - Fidelity PGR System^-.; ^- ■ T> „ 
f A«W«*V\ DNAThermal Cycler(^- +>x;l/T _. >>/? 

l*-ff*kUT. 2kb*«A*DNAW*e«» Ctttt98t5tf20W( 

7 2'CT-7»rJ!SlSS-es*ftS*lf5Ct : (,s T . S5- 

BE. Current Protocols in HCecular ,!.,„„. S „pp leme „t 1-38. John Wiley 
• Sons (,98 7 -,997X ONA Cloning 1: Core Technics, A PracticalApproach 
Second Edition, Oxford University Press (1996)»C B-t * n^m, »« 

^*JS0*.,K ^Superscript Plasaid Syste, for cDNASyn thesis and 

Plasmid Cloning (7^7 . ^-s? , n -7--h.*.m o-^.r, 

e 171 y -r^yD^-^ajg) VZAP-cDNA Synthesis Kit 

Uh^^>>'-> (Staratagene)ttS) ftfflV^D-->^^^_ feffBU 

*J8V\ *»B % $Uf£E. coH DH5a^ (Jfc 

" Uil * **«"=».-2AP Express I*** Strategies, 5, 

ll 
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58 (1992)] . pBl„escript II SK( + ) (Nucleic Acids Research. 17, 9494 (198 
9H . La»bdaZAP 1 1 (M5*s;->Si) . ilH0 , AgtH (DNA Cloning, 

Practical Approach, 1, 49 (1985)) . AlriplEx (* D - >9 y ? t±m) 
AExCei, ( 77 *vj,rtt«) , PT7T318U ( 7 T*Y*7tlW . P cD2 (H.Okay 
a»a and P.Berg;Mol. Cell, Biol., 3. 280 (1983)) . pMKIS (aXKMtt 
■ ) • PUC118 (SfflgttS) , pK400 0> Bac >m ^ (]990)) p0E _ M 
(QIAGENttSO S5r*lfSii*s?S5. 

Current Protocols in Molecular 
Biology, Supplement 1^38, John Wiley & Sons (1987-1997), DNA Cloning 1- 
Core Techniques, A Practical Approach, Second Edition. Oxford Universit 
y Press (1995)^ ( 3igtfc^tl^^llJ;U^^^ci:^-et^. 

W3E^7^ iW j«t«a« 3 -Kt*DNA t 

B»W6E« 0 «l EWm *DNA^^5« KpDXS-l*Sv*fc ' 
pQEDXS — 1, £?y # * 7 K*®**E*I **T* D NA^^, K 
P I S P — l % m ^ 8 E « ottatK3nJ HtSDNAt^^U'pX 
S E - 1 , ESI** 9 E*©«a6K3f«4*-r * DN A**fc75* ^ KpTFE 

ft©*!***. MMacterS^-r^tetl^ckU. KDNAO^ 
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CD ^ii^f mi;7'J h-^SStt^jj©^ 

0J*tfE. coH W3110& (ATCC14948) *, tftl^oTJSIt^. 

ks#*. mm*mmm. «*k, o. osm hy*-^> M « 

(PH6. o)*T-ft»ft, iWio^ioW m ii:^^i :| 

m&si- * ar & * * # 5 d * a*-? t * . 

^^UXUXU b-;H^ Tetrahedron Letters, 38. 35, 6184 (1997)£Rft 

*o. o5^o. 5%^ mjgil: ^,^ u ^^x^n.^ 

*»«, E. coH W3110* (ATCC14948) LBft 



13 



WO 99/53071 

PCT/JP99/01987 

»*^*»fe#DNAt«.||ttStlfc»ifei*:DNAi:LTfflV^Ci:t,-e* 

KM (26, OOOrpm, 2 0X3, 20hr) ? 4 XftMt « . 

-ciUflsUfc"^*- pmwi 1 8 (-^^>>>-v^) 

pQEDXR* $> {f § ~ i: j&*T' % -5 , 

mmo-fimz «* y set § § . 
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B*>*i-*»DNAWtf*. ****** sw*.DKA»m*xav. 

****S&*^DNA»rtf*Lfc*»::, »a***-*:/D:e-*-0Ta 
+ ^^D^^, ^*D^ t 7i, ^/^*D7^7I 

P BTrp2. pBTacl, P BTac2 (^*lt^-y> 
tf-^WAttJ.jflfJR) , pKK233-2 (Phanoaciafttt) , P SE280 (Invitroge 
ntt») , pGEMEX-1 (PromegattM) , pQE-8 (QIAGEN*t«) . pQE-30 (QIAGENft 
« . PKYP10 (WM58-110600) . P KYP200 (Agricultural Biological Che.is 
try, 48, 669 (1984)) . P LSA1 (Agric. Biol. Che,., 53, 277 (1989)) , pGEL 
1 (Proc. Nat.. Acad. Sci. USA, 82, 4306 (1985)) , pBluescriptl I SK + , P B1 
uescriptn SK(-) (Stratagenetfcft) , P TrS30(FERMBP-5407), pTrS32(FERM BP- 
5408), P GEX (PhanuciattB) . P ET-3 (Novagen^) . P Tern l 2(US4686191 US 
4939094, US5160735), pSupex, pUBl 10, pTP5, pC1 94, pUCIS (gene, 33, 103 
(1985)) , P UC19 (Gene, 33, 103 (1985)) , P STV28(£nSm±Sa P STV29 (£ 
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mm±m) . pucns azmmtn) . p pai (#^53-233798) , p eg4oo ( j. Ba 

cteriol., 172, 2392(1990)) , pQE -30 (QIAGENftR) *tm*+ZZlifi-Q& 
S. 

^\ trp_:/D*-*- (PtrE) % ]acy D ^_^_ (pifi£) ^ p ^ 

nyD:E ^^ spoi^d*-*-, sPOZT/d*-*- penP^D*-*-^ 
tfctfSifctf-CSS. */cPt in %2oiay!IS-fr fe y Dt _ :Jr _ (Ptrp_ X 2) 
ta^n*-*-. l.tl7P*-*-. lacn^D^-^-oj:^^^ 

*<DT't,^\ S/ + -f (Shine-Dalgarno) E*j nj* 3 K > * <D 

*±ttftfcLTt±. Escherichia ^. Corynebact e rinn. K Brevibacteriu- K 
Bacillus^. McroteeriumM, Serratia*. Pseudcnonas S. Agrobacteri.m K 
Alicyclobacilli.s K, AjuAaena* AnacystisK. Arthrobacter K Azobacter B. 
ChromatiunJ L EnvinialL Methyl obacterimnlL Phormidiui g. Rhodobacter B 
Rhodopseudomonas ff, RhodospinHusM , Sc^nede^nun^, Streptomvces B. s*n 
necoccus®, 2mBm§M*KKTZU2im* *>V& z »*L<tt, E 

SCherlChia M - Corynebacterhm g, BrevibactarhimK Bacillus * Pseudomon 
as*, tob^ejlun,^, AJJczcJoMcillusS, AnabaenaS . Anacvstis M. Arth 
lobacterM, AzobacterS, Chj^natMiS^ Erwinial. Methvlobacterin^ Ph 
onnjdiun,®. ghodobacter * Rhod^eud^n^ Rhodospi ri I lum H Scenede 
»unff. Streptonvces * S^necoccusM, ZjQnomon^tll-rsa^tt^fe*^ 
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Escherichia coM XLl-Blue. Escherichia 
coH XL2-Blue. Escherichia coU DHL Escherichia coli DH5et . Escherichi 
a coH MC1000, Escherichia coJl KY3276. Escherichia coli W1485. Escheric 
Ml coH JM109, Escherichia coH HB101. Escherichia coH No. 49. Escheric 
hia coH W3110. Escherichia coU NY49. Escherichia coH MP347 . Escheric 
Ml coH NM522, Baci llussubti lis. Bacillus amy lol iquefacines . Brevibacte 
Hum amnunoniagenes . Brevibacterium in»ariophi l„m ATCC14068. Brevibacteri 
um saccharolyticum ATCC14066. Brevibacterinm flavum ATCC14067. Brevibact 
erhm lactofermentum ATCC13869, CorynebacteH,,. gl uta micum ATCC13032. Co 
rynebaCterium filutamicum ATCC14297. Corynebacterin, acetoacidonh. In, ATC 
C13870. Microbacteriun ammoniaphi lum ATCC15354. Serratia ficaria . Serrat 
ia fonticola . Serratia liquefaciens , Serratia marcescens . Pseudomonas sp. 
D-OHO. Agrobacterim. radiobacter . A^robactejMum rhizogenes . Agrobacter 
iM rubi, Anabaena cylindrica . Anabaena doliolum , Anabaena fl os - aqU ae . A 
rthr0baCter aurescens - Arthrobactercitreus, Arthrobacter globformis . Art 
hr ° baCter Vdrocarboglutamirns , Arthrobacter mysorens . Arthrobacter inco 
tianae. Arthrobacter paraffineus . Arthrobacter protophormiae . Arthrobact 
er roseoparaffinus , Arthrobacter sulfureus. Arthrobacter ureafaciens . Ch 
IPJiatiuffi buderi. Chromatium tepidum. Chromatium vinosum . Chromatium warm 
imii, Chromatium fluviatile . Erwinia uredovora . Erwinia carotovora . Erw 
inia ananas. E™inia herbicola . Erwinia punctata . Erwinia terreus . Methy 
l0baCterium rh0desianum - Methylobacterium extorcuens . Phormidium s P . ATC 
C29409. Rhodobacter capsulars . RhodobacterspW-^.. Rhodopseudomonas 
MasiLca, Rhodopseudomonas marina. Rhodopsandninn,. palustris . Rhodospi 
liiiuffi lubrum. Rhodospi ri 1 lum salexigens, Rhodospi ri 1 him salinarum . Stre 
Etomyces a mbofaciens . Streptomyces aureofa ciens . Streptomvces aureus. S 
- trept ° myCeS - fun ^ icidicus > Streptomvces grise^cln^n^^ Streptomvces K 
Lims. Streptomyces lividans. Streptomyce^ ol i vogriseu. . Streptomvces r 
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ameus. Streptomyces tanashiensis, Streptomvces vinaceus . Zymomonas mobil_ 

*n«^rntffiv^cfc*«-e*, mziz. a**^*^^*^ [Pr 

oc Natl. Acad. Sci. USA, 69. 2110 (1972)) , yohy^hS (ttBfl«63- 
2483942) . £*liGene, 17, 107 (1982) ^Molecular & General Genetics, 168, 
111 (1979)C&«©#j£S££tf5Cfcas-e ts> 

mm*%±®MtbTm^m<stz^ %m.^*-tLx. ye p 

1 3 (ATCC37115) . YEp2 4 (ATCC37051) , YCp5 0 (ATCC37419) . p 
HS19, pHSlS^^tiCfcAiT-ti. 

<, 0>J*l& PH05yp?-^- PGK^Dt-^- GAPynt-^- 
ADH^D*-*- gal lyot-^- gal 10 ^-ir- 
h^3^IfiI7Dt-^- CUPl^D^- 

*±»ft*L-n±. ^D5t^t^x ( Saccharo.vr.es r, r »vi„. 
)x i/Vp-y fiu • ( Schizosaccharnnivrpc pombe ) ^iji-f^ 

n^-fc* • 7 ^^7. (Kluyveromvces lactis ) , h y 3^d> • ^U^y* 
(Tric hosporon pullulans ) . 2/3.7.=. -fe* • T 7 7. 
( Schwann iomvcfts alluvius ) *{f S d fc*<T' t *. 

rnt^sc:**-^ ^^^^-^3^ (Methods . Enzym 

ol.. 194. 182 (1990) . *7:cD7^h& (Proc . NatL Acad Sc[ ^ 7 _ 
5, 1929 (1978)) , mWVT>>A& (J. Bacterid., 153, 163(1983)) , Proc. 
Natl. Acad. Sci. USA, 75, 1929 (1978)E*0#ife** h\i * Z 

cDNAI. pcDM8 (7*3 y . pA GE107 [ftH*3-229 

79 ; Cytotechnology, 3, 133, (1990)) , pAS3-3 0£F»2-227075) . p 
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CDM8 [Nature, 329, 840, (1987)) % pcDNAI/Amp (lnvitrogen*± 
«) . PREP4 (Invitrogentttt) . pAGElOS (J. Biochenu, 101, 13 
07 (1987)) , pAGE2 1 0 Z 

ZlV-e*. mX^ *4l*tiu*,4to* (UCMV) oie (immediate 
early) ifi^y^-i,- SV4 0©»D^- Hd ^^ 

SR«^-^« U{f5:i:TO5i ^ fchCMVOIEiite*© 
X ^ y N> ^ - * ? D * - * - ft £ JH ^ T t «k V \ 
tettfifcLTJt, ±™/<«ft. HBT 5 6 3 7 (*HB8 6 3 - 2 9 9 ) , 

COSUML COS7«, CH0WUl^:^i t -t5„ 

*^»to**m*,m^zzt#Ti% % ipnoju-^a^ (Cy 

totechnology, 3, 133(1990)) , y^^^jj (WH¥2-2 2 7 0 7 
5) , y#7i^ 3 >iS (Proc.Natl.Acad.Sci.,USA. 84- 7413(1987)) /vir 
ology, 52, 456 iim)£1i>*<Dtt*Zm^ z^*^ Je*te*tt©* 
#* J: W2-2 2 7 0 7 B^ft^^g.* 2 - 2 5 7 8 9 

> • ***- X - T • h U - • (Baculovirus Express! 

on Vectors, A Laboratory Manual) % ji \/y Y • 7"D ^ zi-frX • -f > . ^ ^ 

^^M>M-3 8 (1987-1997). Bio/Technology, 6 
47 (1988)^-IB©^^ { ^oT. 4 a*** d t fi. 

*X&K^Tm\,^tiZX&?mX«fi*-£LX\t. PVL13 
9 2, PVL 1 3 9 3, pBlueBaclII (^IW>b'hD>>*x^) 
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7n ^ 77 ■ 1,7- • K n** • *^(Aut 

ographa californica nuclear polyhedrosis virus)«JBl*S C fc*s-c* 6. 
eeman and Company) . = a - 3 -, (New York) ^ (19g2)) ^ Triehoplu8 . w _ ^ 

<W*¥2-227075) . 'J^x^.a^ (Pro , Natl> Acad> Sc _ ^ 
7413 (1987)) «**{fS-i:*St?t*. 
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iiihl ' Cli > i&{fc7>^"}A. ?&K7 = A. M7 

*©f&£fi*ft£«L ifctfK. Kx**, i S x^^, zr->*?— 

It til 5-4 0TC**J:< % &*|*m&. 6B*M~7BB|T-*S. ±Slt*P 

Hit, 3. 0-9. OTOtS. pH©P^li, ft«ft£^tt*a<Z)&, 7 >u 

m5^i:!^vyDn>-^D-^ n ^ ;i/K (IPTG) 
fc£U±^>K-*7*y*K (iaa) f^JH:»lttJ:v\ 
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CttJBStiTVNSRPM 1 1 6 4 0«« [The Journal of the American Medica 
1 Association, 199, 519 (1967)] ,Eagl eOUEMtm (Science, 122, 
501 (1952)) , DMEMtgjfe (Virology, 8, 396 (1959)) . 1 9 sgjft ( Proce 
eding of the Society for the Biological Medicine, 73, 1(1950)) £tz\*z. 

M$nTV^TNM-FHi^ (Pharmingenftgn , Sf-900 II SFMiSife 
<¥73BRLatt) , ExCelHOO. ExCell405 (ofti^JRH Biosciences*! 
«] . Grace's Insect Medium (Grace, T. C. C. , Nature, 195, 788 (1962)) ^£ 

mm. xmwcom&mK mm^izmm^mx^mLtzm^^^ tm&j 
»ft<z>»s©#ttfifi£. ip*,, mmm&^ **mz**mmm t M ^ 

*«*»«fc,i:Stt*iS, *;iW?;x^ (DEAE) -t77D-7, DI 
AION HPA-75 (EiMt^) « fc/fl v^^f * D V h ?y 7 4 

-fc. S-Sepharose FF(77^i/7ttm©l/^>^W;i-f^>»D 
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»KJ:ottllj|t«C!:m*. £*nStJI(*llAdvanced chemTech*± 

«). ^-^>x;l,T-^>A>(^@Perkin-ElmerttM). 77^7^7/^* 
Trf(^-7zi-r>Pha™aciaBiotech4t»), 7 D * (*HP rotein Technology I 
nstrumentttML ^^^^(^HSynthecell-VegattR). B*/<-t7>-r 7* ■ 
y 5xy K(#BPerSe P tivett«) % **»ffM»0^^ K^««%«ffl 

±1211. T?*»*ftfc»fU5»**. ±EII. ©^j*C*l;T««U. 
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* t « d 1 1 1 J: y -f y y u , ^ K ft ^ ^ M ^ & , t ^ § ^ ^ 
K««irj:U % tT*5>K ai ^Dr;^' Wv ^^ h . 

AMMtLX. «*tf, Escherichia )!*:. 

fibacterff tMi-S^fti^Kfi^i; Lfc^*, >_ x 0 ©M3t, Arthrob 
3£te^tcB1-S«4**» Ktei6frkLfe ^ 5>KiOK36! Agrobacterilim 
Il^tS^tt^R^kUfcy^,^^^^ Erwinia MtZB 

IV. ^^^nyKftKj;©^^^^^^^^^ 
(1) *p<^D>KSK±©»5R?£tto«IS 

*J^TI±. P H5~10, #i*U<{±6~9T-&S. 

»«*». mam. HEPEs«fftt % Mopsim *»**«««* 
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if. i - x#*s/-d - #s/*d--* 5 - y >@?u^ w y * 7— t* (ctj^-c 

l±. NADPH, NADHtSWciot^ftfeffl^-fc^^ # 

SfiifKiO. OlmMMOOmM, iUff*KliO. 1 mM~ 
1 0 mM0jB&T-&«. 

Mg 2 \ Mn i; fci?***tf t>*i5. 

MCftOmMA^lOOmM. J: »J fcfc 0 . ImMHlOm 

&i£Kf££M4><D}gg(i(). OlmM~0. 2MT'feS. 

mru. Wiia MAL ^ raoUJ: ^ ^ Tis (2) ^ 
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^Si:UT, 09*tf 4 MCJSbT»aa#:^nT-h^7-f-ffi (HPL 
^TNADHWADPH^tWCIt. **K®3 4 0nmO« 

(2) ^M^D>l©l©i| gtt ^ iSt§W(0|| 
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*w»»i**«o«ft*oM-e*6H*nn*BFaji[3p/«i o^i 0310 

1*, IU3I2 2 1 9 l 0^it>'¥55U 1^10 3 5 7 3 9 IT K IE ft* 

iSttt»t5fiJSiRpHOCT^ LfcHlfft5t 10 0mMF-J«I$ 
■fC*pHCfi»« fitt ^ Ufci pH8 . OTOfttttloOULi. £ p 



NAOflUft 

(i) «iDxsii£ fWJHWU:i -ry^uy-f K<b^*o^ 
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I- coli XLl-Blue^ (**«r,fc,j» A ) * If ^ i 0m )OLBWi 
K«SU 3 7TCT— 

2^1 3, E«fu 8 j: tfl 5 . 28^1 6 

5'»(IB_amH I tJit/E^R I WRW^KaJffife^^^^^^ ^ 

WDNAMat, ^^v-t, TaKaRa LA-PCR™ Kit Ver. 
2(£M*±$a Expand™ High-Fidel ity PCR System^--; . 7 

Att»)*fcfctTaq DNA polymerase (Boe I inngerft^) DNAThennal C 

PCRIt 2kbJ^T©DNA^(i94tf30M > 5 5"Cf3 0^1 
NAWms 8-CT-2 o»n. 6 StTfSMHftifiKiSt 1 *-f 
PCRCi.jJii^fcDNAiitOn, 5'*lCBamHISiffEi 

7 ^^- fc ^^7>^-b>^^-rv-*«^Tfl|tt S tifcDNABf^«:«fllR* 

a m H I T'MlfcUTc. 

JIHM*. :M»MlDNAi^7^-, m » U gam 
H I -EcoR I MDNAWtfS itfBaniH I ttDNAi^^Lfe. 
lacy D ^- m5|Sfi± ^^ pEG4|)() (J ^ ^ 
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2392 (1990)] ft, aBRg*Baja.H IfiJ:tf Eco RI t»jH/k» 7#n-* 
***W^?*«jS:fTt\ BamH I -EcoR IffiIpEG4 0 0^6JS»Uc, 

PUC1 18 (SSJtttlS) HWB^mHItim mu-xyj], 
tt&acMftfiV B am H I ^31pUC 1 1 8»ftfftftfcU&. 

±teT'3tf*£ttfcB_amH I - Ec^R I jQIDN Aijt§^ Co^T Bam 
H I - E_c_o_R Iia S p EG4 0 OWtf fcjR£L&t*. x*>>->UttlR*m\ 
* *l& D N A M« ft 5 n 1 egg U 7 -f y — > 3 >£J6 ft fj 9 C 

»l«^DNA4flv\ E. coU(*»«fJ:iJJ»A) DHSa^ft SSi;^ ot 

l o 0 n g/m 1 ft£frL Bjfcftjgjfi 1 Om 1 T'3 VC 1 6 

» *>tzt&mm ft a^^in-r 5 z t iz ± u ft l 

U?>J#^ 6 Eft(Dtttte*|ft *T* DNA, gg?«j#^ 7 BCt®*ttK$ij ft 

^ d n a, E?y#* 8 tmoi&mmm * d n a* «t t>-@H^j#^ 9 eg®* 

«BMft*1-SDNAft*tf:/5*5 KftpADO — 1, C7>J*# 6 E«(D«S 
BMMT+*DNAft*t?*5*SKftpDXS-U IHRJ** 7 

ft wts DNAt^^n-tpisp-i, 8 cttoftgEgift 
*nDNA^^n'tpxsE-i, ie^j#^ 9 ih« <D*se*i * * 

t5DNA^^ 7 7X5 KftpTFE — 1 

±3BT'iRft gtl/:BamH I &gDNAgffrfc .klf B am H I fllH d U 
CI 1 8»rfiftK£Lfctt, ^4ry-^a«ftfT^ H^/cDNAM^ 
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I^7"7^5 h' Bam H I #UIU g 6*J£7)D N ABf Jt £±ffi £ PJ»0#i£-Cl3 
^A^$-pQE3 O((iiagenttM)(cm}£(C«}:0+h7 r ^n-->^t^„ 

*5K%pQEDXS-l fcfffr£Lfc. 
( 2 ) ^^xy^'Jh -^S#tt*affiiSte?cD«if& 

E. collW31lO^ (ATCCU948) LBj&ftigtfedifii® U ttftttftffl 

KBflcfe. 0. 0 5Mb'j7-7l/^>SI« (pH6. 0) T'ft&m, j£ 
iW:NTG5:«^6 0 0iiig/l J: 5 Kill*., gj£f2 0# 

^5=-Axi;^U h— ;W±, Tetrahedron Letters, 38, 35, 6184 (1997) UlStfe© 
**;i/xy *y b-;K). l %££fcM9|f'>*^igjfc±T'£WUT£/c:iD 

x'J^n-^iO. 1 %^t'M9«^*5cJ|f»-e(i^WT'tS*s, M9TO 
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I. coliW3110^ (ATCC14948) * LB^igl&dffig L TftftttBgl £ L 

ftDNAR)t *' ^^-^D-^M^EjBil^li (2 6, OOOrpm, 2 
0°C, 2 0hr) Ciij, ^X^IL/;. 

fcU 3 7TCT— 

«3E?j * a* l * * D - > t*eai** i o a *,* *sE*j ^ t , E?J * 

pMEW73 t H_ ULd in tJ<t0 :^ lT , i:M{ku #^„ 10|: 
* * *S ttSHU d I II - Sj^L I MDNAff* * j£*=fe*^* 

-PEG400 (J. Bac, 172, 2392 (1990)) 07^^d-=>^ hC j|«[, 
"CpEGYMl&flsgHU/;:. 

±EHJjLdin-S_ac.IfflfflDNA^%-c^^- p uci9 (Gene, 33,103 
(1985)) ©liijLdIII-S^I M{ -^ LTpUCYM _ 1$:{ ^ L ^ 

Genbank©f-^- 7 |:a6cf< ^IIBOftfe^SEWiiflij; IJt 
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y a eMm&*1:+&Xait1tZ*lZ&&Z.#i«04 l -* ? cm [Science, 
230, 1350 (1985)) *JB^TTia#8K «fc U«35Ufc. 

JfefeflcDNAfcHaikLT, Cl*iP,.^-r^-*jJ:trraflDNApoly.erase (Boel 
inngerttg) fcfflt\ DNA Thermal Cycler (^-^>x;Uv--»^>t±S^) *C* 
P C R fctj 5 C K J; UyaeMJIfc-ffcJtttUfc. 

PCRfc, 94tt'3 0m 5 5tT-3 0m 7 2TCf2»^^g 

*«3ftfcDNA»ftfej:tfpUC118 (SIM^) taBijK B-am HIT'M 

-^^itastifcPiw^ia^Lfcax^y-^ttjR^^ ^^dna 

R(lift^DNA*iy a e M«fi?T'*« C i: N ASBJlJ4^t« i J: |: 
<£ o Tttffi U fcfc. #gg^ ^- P QE30 (Qi agenttS^) ^ * p - - >^ b 
tz. 

^^ft/cfii^DNA^pQEYM 1 fc^&Ufc. 
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(*»«2) ttft^Mtzisa^y^-s (coos) o&m 

(1) MlTMU^n-pADO-l, pDXS-1, pXSE- 
1 *fctt3>hD-^LT P EG4 0 0tE. con. DH5 a tt«ft**l*A U 
1 0 0 , g/ m l g S ©^^ ; >l«LTtM»E. coH 

DH5a/pAD0-l, E. coli DH5a/pDXS-l, E. coM DH5a/pXSE-lfc J: tf£. coH 
DH5 a /pEG4005: |jjf# U 

y (thiamine) 5 VB,***** 1 0 0 m g/ 1 , p-fcKD* 

**AM 50mg/l, W^7^» lOO^g/miasjnufcLB 

*** 10ml A«ift:^^ MMfi|u 3 0 , CT . 7 2B#TO 

3 0 0, 1 C2-^^3 0 0 M ^^'7^-X3 0 

»^y-^|f.OCoQ8^ »^D7h^7^- (LC-10A ft» 
^^AJiDevelosil 0DS-HG-5 n 
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±f&ffi te'%$s&&i:(D C0Q8 ±m 



[0D66O] [ mg /L] 



E. coli DH5a/pEG400 578 6761 : HI 

E. coli DH5a/pAD0-l 5. 5 0.98 1 8 

E. coli DH5a/pDXS-l 5. 2 0" 85 1" 6 

E. coli DH5a/pXSE-l 5.6 0. 67 1* 2 

*1 ':tt#rt^ftl*CoQ8££ft[ m g/L]&i 0{£L 

CoQ80£jM» % 3>hO->H*DH5a/pE6400i:tt«U DHSa/pADO-l 
DH5a/pDXS-lfiitn)H5a/pXSE-l-ett«^ K ^-, fc . ^ | M i tt|| 

^^DNAfe±T«ALyi:DH5a/pAD0-lC«vxT«t,llf^lttt*S»e > tlfc. 
(2) M9«jft* 10ml A*lfcK«*Kl, ±E ( 1 ) T?JR»l/fcE. con DH5 
a/pDXS-l*fc{±E. con DH5a/pEG400£^*v?tite SU 3 0"CT-7 2»|B 

**K7*. ±E (1) t^OTa.Jig^cj-sc^g^ 

312 

^MTgJttEifclfcG) C0Q8 £M 





[0D660] 


Cmg/L] 




E. coli DH5a/pEG400 
E. coli DH5a/pDXS-l 


3.1 
2.5 


0. 49 

1. 02 


1.6 
4. 1 



* 1 1 ?555f?r C ° Q 8 *^SCmg/L] £ l O ft L 

CoQ8(04«il4. 3>hD-^»DH5a/pEG400fcttttL. DH5a/pDXS-l 
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(3) *I&*:*:8I@lzJ:£C o Q8©£g 

4 0 0 ^. coH DH5a&£alAU 1 0 0 ^ g/ m l ; 7<i/ 
>^«fittt%^1-^H(ggSfrE. col_j_ DH5 a / pEGYMl is J; XfE. coU DH5a/pEG4 

fAo-*l%. Vf*5>B, lOOmg/l, tf*3>B, 100mg/l, 
P-MKD*m» 50mg/lttL/;LB»l OmUftfcK 

***7*. ±13 (1) 2:W*0^ttJzJ:»;»Kte«|^J:«CoQ804a 









CoQ8£MS . 








[0D660] 


[mg/L] ' 


E. 


coli DH5a/pEG400 


14. 44 


0.83 


0. 57 


E. 


coli DH5a/pEGYMl 


13. 12 


0. 94 


0.71 



^^*fl [0D660] T-«o TtffiT-^ Lfc. 
C o Q 8 ©£j«tt % □ > h D-^«DH5a/pEG400fclfcttL % _DH5a/pEGYMir- 

( 1 ) ^^?;?-f^»^ 10 0m g/m 1 SSjbOLfcTB^Jft (/^ h h >j 7 
KXr-f7 3tt«) 12g,»*i^ (^73ti«) 24g. ^U-tD 
5gt*9 0 0mlim, KH 2 P 0< H. 1 7 M, K.HPO^O. 
7 2Ma*-r**»Bfc 10 0ml in^TWfiLfejgJft) HOml An/cISSI 
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ftftflU (1) VJ&®btz; E. coH DH5a/pAD0-l£*l*E. coJJ. DH5a 
/pEG400£x*lirn*iSU 3 0 tt- 7 2 BSM&tSU U tz. 



§14 



*MJ&1f&&fcfc(OMK- 8£g 







[0D660] 


MK-8£M£ . 
[mg/L] 




E. 
E. 


coli DH5a/pEG400 
coli DH5a/pAD0-l 


23.2 
23.5 


1. 1 
1.8 


0. 46 
0. 75 



* 1 : Sfcft-g-Stt C o Q 8.£M£[mg/L] £ l 0 f£ L 
fcte££WS[0D660] T*f "Jo ttT^ Lfco 

MK-8©^Mli, 3>hD-A4*DH5a/pEG400tlfcttLT. DH5 a /pADO 
(2) £»J2 (1) -C^L/cE. coUDH5a/ P DXS-l*fcttE. coH DH5a/ 

peg4oo*. ±ih (i) tmm^mx^mL. ^iwc^mk-sosi 




E. coli DH5cc/pEG400 
E. coli DH5a/pDXS-l 



[ 0D660 ] 
42. 8 
44. 0 



[ mg/L ] 
2. 41 
2.96 



0. 56 
0. 67 



* 1 : F£ ?t£ ] 2? ° Q 8 ^Strcs/L] ft 1 0 L 
t:ffl[Sr^WS:[0D660] T-t'lc fcfilT^ Lfc 
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MK-8(04gilt, 3>hD-;HjfeDH5a/pEG400i:ttttLT. DH5a/pDXS 

(^1H^|4) ErwinU carotovorad J: £ C o Q 8 

*«5«l-ca#Lfcy7^$ KpDXS-lSfc(t3>hn-^L-T P EG 
4 0 0 ^Erwinia carotovora IF0-3380^(I^A U 1 0 0 n g /m 1 mm<DX 

pEG400£«rt&Lfc. 

*i**yT-f 10 0^ g/m 1 ^DUfcLB^t 10ml XtltzU 

»*KC;h,WgJtlEgl#fcttBU 3 O'CT-7 2«f|«iRMJMLfc. 

«**7«, ftfttt2 (i) i:^ai:i^l^i :UCoQ8c 

&winia carotovora i 5 c o Q 8 41 



IF0-3380/pEG400 
IF0-3380/pDXS-l 



0D660 

1. 68 

2. 48 



CoQ8£g£ 
mg/L 
0.26 
0.45 



1.5 
1.8 



* 1 : ff£Ji?r C 0 Q 8 ***C«wA] £ 1 0 ft L 

C0Q8Oi**tt. ^>hD-«IF0-3380XpEG400J:Jt^L, IFO-3380/ 
pDXS-lT-f£*r*Ki**»ofc. 

(**«5) Erwinia uredovoraC J:«i^y > fi D ^ y< Kfl[) ^ 

*«5«l-e«lftLfc^7^5 1«pUCYM-l. pdBDXS-l. pQEYM-l^/c(izr > h d- 
^^C19*<ktf P QE30^ 

a DSM-30080^I^AL. 1 0 0 a g/m 1 m&*>7WJ >C»Bttt**1- 

»JCfcft*E. uredovora DSM-30080/pUCYM-l. E. uredovora DSM-30080/pQEDX 
S-l. E. uredovora DSM-30080/pQEYM-l, E. uredovora DSM-30080/pUC 1 9 £> J; 
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tfE. uredovora DSM-30080/pQE30 £ U 

7>^>V> 100^g/ m i, ^.^l %> ^5> Bl lOOmg 
/l, k*2 5>B 6 lOOmg/l, p-MKD#mti» 50mg/] 
*»LfcLB*Jft* 1 Oml An^if|;3^I^^l SU 3 0 - C 
t?7 2B3IBIfiaig£Ufc. 

*7 



E. uredovor a MW&j&t&lr > x ^ „ , , 



DSM-30080/pUC19 
DSM-30Q80/pUC YM-l 
DSM-30080/pQE30 
DSM-30080/pQEYM-l 
DSM-30080/pQEDXS-l 



0D660 

2. 00 
1.88 



CoQ8 



ig/L 
1.15 



1.0 



1.0 



1.0 



2. 52 
1.92 
2. 12 



1. 39 


1.3 


1.5 


1.6 


1. 29 


1.0 


1.0 


1.0 


1. 36 


1.4 


1.7 


2.2 


3. 21 


3.0 


5.6 


6.7 



M-30O80/pUC19i:Jt3£U DSM-30080/pUCYM-lT-(^^|z^^ o fc> 

mmtz. CoQ804Si6J:tf*DT^Hft*04«itti:, □> hD 
-^*DSM-30080/pQE302:Jt«L. DSM-30080/pQEYM-l« J: tfDSM-30080/pQEDXS-l 

(IMJ6) ftS/SfcttlBRhodobacter sphaeroid«>s ^ ^ , Y Kfb 
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(H»J6) ^^^fflS Rhodobacter sfihaeroides** <D-T V 7 U y -f Kft 
(DR. sphaeroidesfr £> D X S jI{e?<D^# 

*D^*genbank.fcy**Ufc. *®»*. HaemofiMlus influenzae (P45205), R 
hodobacter ca £ s J aatus( P 26242), Bacillus sybti]is(P54523), Synechocvstis" 
sp. PCCBSOaCPTSOSyjfiitnfecobac^ tuberculosis(007184)*-t?*^ 

«#75yttEJ!|t»^ 6ttl|tE3f!I%g> sBhagraidgaOaKvtt^ 

3 3i::ia«©jfia^j*^ SDNAWf ^ 7>^y^y^v-tLxm 

R. spjiaeroides KY4113^ (FERM-P4675) ©^DNA^i^t. ±E 
^-fv-fc. Expand™ High-Fidelity PCR System(^- y . v WW A 

tt«)*fll.\ DNAThermal CyclerC^-^vx^-S/^/Oaa)^? c R 

PCRJi, 9 4tt-4pm 6 0-CT.4 0M 7 2tfl^H^S 

BttktSDNAi^WLfc. ^©DNA***DIGDllALabe 
ling Kit t WW MtK) tl^tDIGMLfc, 

R. MMI0ides©DXS3t^±*?:TO-r 6 ^^ K Y 4 1 1 3 *O^A 
7-rr5y-tff*Ufc. KY4 113ftUB^ t .- WU WDN 
A fe tttfj L & . WMSau 3 A I Lt^ 3 ttM^EidiS^K: 

*»M~6kb©DNAtf*Uiai,*:. RDNAifrkBamH IJgftL^ 
^^-PUCI 9feLigationPack(^.y J K> S ;- >ttfi)feffll , T:jS| g L ^ ^ 
«DH5aCJHtt«Lfc, ilS^TV^y > 1 0 0 ^ g/m 1 ^ 
LB^U-M;^ U fil 0 0 0 01O3Dr-fc|| fei 
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8WDX s * ffl wittoKvN o r f *ijias s mvm^ 2 e 
7 5 j mm * d x s 1 . e*i»* 2 7 ic^t 7 * j jam ^dxs2^l 

(2) ±mmDxsm^xmm^m^tzmm^mm 

E. coMW3110^ (ATCC14948) fc % LBI«|;| iU 

0. 05Mh^-?K> iW(pH6i o) -CjftiML B 

«u ^io'ii/mii:^i5c nam*, izmm u fc. 

KSflttK: N T G GOOmg/li:^^ ^ T . 2 0 ^ 

1 - 1 r**i/*l,n,u~-*\i^ J. C. S. Perkin Trans \_, 2131-2137 (1982)1;: 

8MEl*l:pDXS-l fcSALfcfcd*. 1 -x******n-*S* 

l fc i * & . m e i fciiD x s ae?***ai u **t-* * t mm v >t. 

(3) DXS18itM)XS2©SMttKH 

KY4 1 1 3^*©. E?IJ#*2 7*fefc5DXS 1 ^-KfSDNAi 
*\ fc«k 0^**2 9*fc&SDXS 2*3- Kf6DNAWftf ****** 
-PUC 1 9© l acyD^-^- Ta( ;|| Sl/: y^, YZmmbtz. 
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Kfeftif^ME lfti:fAl/:i::5, DXSlfc 

(4) sphaeroidesfesM^Wcij^u b -^m^ttffiSrate-?©^ 

1 0%^Jtn-;^lmM HEPEStKMT*2Ih1^LT 
^»J6 (1) T-ffrftl/cR. sphaeroides KY4113»^V / a 

^^^Wfetf^-i:^^ tttfJLfc^^5 KCR. sphaeroides rt* 
0X**xy*y h-^»*tt*ffi*f «DNAWfit*s**nTv^Sw^:*||B 

*DNAWtf®^E*J*ft£Lfc»*. BW3 1^t,ftfi. ^HfgyaeM 

(3WM9 7) fc«*#*j*MfcJ:*:i£*y >_i o (CoQlO)CD^ 

»6T-MLOTJ#f2 7^^^DNA|fjtDXS 1 <fc tfHEyiJ## 
2 9*fc**DNA»r*DXS2®±»<^ XY4113*4l*®glnB7n:E 
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tfuRSDX-Zk^Ufc. yaeM^DXSlfc^A^U glnByn* 

x^hD#^ 3 > (Bio-Radtttt) IliUR. SBhaeroides KY411 

U 3 0"CT'3 

tWLt^ 3D r-4 10 0m g/m 1 MO****, v-f $/>*£tf L 

W^n^flsiU^^^Haaj (Qiagen*±i$!) U **»AL^570 

RSDX-U KY4U3/PRSDX-2, KY4113/pRSYMDXl£> «£ t>'KY4113/pEG400i:-^^ Istz. 

2%, *7 h> 1%% 1% % NaCl 0. 

5% ( P H7. 2, NaOHT'il) ) * 5 m 1 A*fcR**fc#» Kte aft* 
— S&BPfitKU 3 0°CT-2 4B$fU*HL/c. 

0. 5ml*. a k >;>- 10M (WM 4 o /o< ^ 

u>ai*y*A o. 05%, yv»2*y* A o. 05%, M7 ^*^ 

A - 7*fntt 0. 0 2 5%, ttttS-ft. 7 7KfD^ 3mg/l, f75> 8 
mg/1, = 3 *> tt 8mg/u M/-W^H lml/lfc^jft 

O) ^mlAtlMfCttU 3 01C-C5HHIM««L>5:. 
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^8 




C o Q 1 0£JMJ*. 3 > N D -WY4113/pEG400i:ifc^UKY4113/pRSDX-l, 
KY4113/pRSDX-2fcj:OT4113/pRSYMDXlT-^^H^^ 0 / c . 

( 1 ) yaeMafi^©K»mft 
7 a e Mlfi? i+ m^« J: * ^ ^ PC R S CScie 

nee, 230, 1350 (1985)] %«v^TBa*S£(z J: U«S5Lfc. 
SB3*J#^ 2 4 fc* L fee* £ *-T « ir 7 9 -f v - & * OTE*I*« 2 5 1:^ 

(*-U % ffiV \ DNA Thermal Cycler (/W^vx;^-^^^^ 

PCRIt 9 4^3 0»|B. 5 5tt'3 0m 7 2tf2»f ) ^£ 

*«*n*DNAW*Sj:tfpUC118 CMSttS) tMW«B, B HlTi 

M»mNA*f y aeMifi^*6:«DNAEJSt*)tt*:ii: 
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mtmmwRmm b^h i x>m<m, 

PQE30 (QIAGBRtttt) tiMUBAaHITHftft, 7 #D 

8ft £ ff V ^BamH I MSpQE30gf>t & ft L . 
±EfM^/cBamH I My a e Mgfi?»SDNA»ffr fe B a mH I 

5*l<DM*c:»ftu 5^^ a > ttt(f5:iCilJ||| 

7 VV^S/y > 1 0 0 m. g/m i **fc L B**«JftfcS*l, 3 7 - c 

(2) y a eMJtfi^jgftiofSttSK^ 

® y a e M^^mmomm 

(1) -Cf|i*UfcpQEDXRt*tt KJ :,jpiEP4t*1-* S . coli Ml5*(QIAGEN*± 

pREP4+pQEDXEtt4f»fc. 

Ml5/pREP4 + paEDXRtt4T>f->U >2 0 0 „ g/ m , . * + 7 ^- >v2 5 „ g 
/.IBOLBSMIOO.]*, 3 7-CT-JS8U 6 6 0 nmO««*>- 
0. 8«L*l«TM^umM»n>|t» M 0. 2mMCftfi 

(PH8. 0) 6.ICMU **iS«»«(SONIFIER, B |«NSONaS)Sfl^T: 
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^^«t/ : .{|^ /:iWiWi(1()i OOOrpm 2 
Om 4'C) ±»fe@JR Ufc . i ««BJ»»dJ«»^ Jb» «: N i -NTA U 

>*5A(QIAGB!tt*>caU 20 m i W « (100mM h y 
(PH8. 0). 50mM-f5^ 0. 5%Tween20) X^Lt- 
^»(100 mM H'^tt(pH8. 0). 2 0 0mM-M* 
V-JtO 10m l fcfcjgu »a*?K* 1 m 1 ^o^ffiOfc. 
^■Co^tifiiWJr ( B i o R a dftOMM*** M **)U 

© Ml-r**t/-D-+S/^D-^5-i;>»© W « 

l-^ + Sz-D-^^D-^S-y^tto^flj^ HPLC (^A-S 
enshu pak NH2-1251-N(4. 6 x 25ft-. SenshuttM), fMM : 1 0 0 mMK H 2 
P0 4 ( P H3. 5) ) i:<totl95n m © M «tn»fTc/- 

M15/pREP4^(C^A U M15/pREP4+pQDXS-l;ffc&fc/-. 

ft* * SUM 8 (2) ©fcn#^*U Ni-NTAls;>*5A4«v^dxs 

i»SdxsiaiU0 m l« [1 OOmM ( pH7 
5). 10 m MW>itMJ^ 30 m MDL-^J W ^K- 
3-V>* 1. 5mM f75>fD.J>a lO.MMgCl, 1 mM D 

12WMl ^ 5^f3 0 0mll:^U Sttft*5A (2 
2x8cm) « Ujk|fc . Dowex LjKd^ 3 5 x 2 5 c m) cjMtu 

1 %ft**-C-Smi,fc. Sephadex G-10 (1 8 x 1 0 0 c 
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1 OOmM hV^m ( P H7. 5) , ImM MmC 1 2. 0. 3 mM N 
AD P H 8 ( 2 ) <D-e»fc y a e MJKg^fc^t,^ lmUz ^ 

±K©J:5^*Lfcl-^^-D-^>^D-^5-y>»0. 3mM 
(MS) tun*. STW^^-f^ -f^a^-b^NADP 
H<Dti^* 3 4 0 n MCD^*#*«fKUV-160, *mVM)T-m*+ ZttT' 

0. 1 5mMt UcMli±iEtHl;M©^l2 0 0ml ft. W*t3 7X: 
TMLKfrRLfc* Dowex 1-X8 (Cl-SL 3. 5x20cm) 

l%***4 0 0mlt?*mU Sephadex G-10 ( 1 . 8x100 cm) 

HR-FABMS^H#«$n/:S m ^ liC5 H, 2 0 7 P [m/ 
z 2 1 5. 0 2 7 6 (M-H) A-4. 5 mmu] fcfcfcsn*. »H*5J: 

'HNMR(D 2 0, 500 MHz):5 4.03(ddd, J-H.5, 6.5, 2.5 Hz, IH), 3.84(ddd, J 
= 11.5, 8.0, 6.5 Hz, IH), 3.78(dd, J=80, 2.5 Hz, IH), 3.60(d, J-12.0 Hz, 
IH), 3.50(d, J=12.0Hz, IH), 1. 15(s, 3 H) ; l3 C NMR(D 2 0, 125 MHz) : 575.1(C 
-2), 74.8(C-3), 67.4CC-1), 65.9(C-4), 19.4(2-Me) 

- (OKzmmt 7jv* v a** ? 7 * -tr(sa«a§a)T-M lt# ?>n* ^ 

*»*'HSJlT> C NMR ma t#^^^^ 7h(t Tetrahedron 
Letter, 38, 6184 (1997)(C1B^©^T^L^ 2 - **-D -Hj 7, 

*?»C«r#Ott3l6*«±[a] «-+ 6 . 0 (c = 0. 0 5 0, H 2 0) V. 
SttTl^S (Tetrahedron Letter, 38, 6184 (1997)) 2 -C-^^;U-D-x 
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';*yh-*©***[a] D "=+7. 0 (c-0. 13. H 2 0) 

y aeMilfi?atto Ri&aHfcw . 2 _ c _ p( ^_ D-x 

fcltNADPHCMtm^ ! -^. D _ + ^ D ^ 5 _ y >B| 
© 1 - x** * - d - ^yjvu -* 5 - y > tt u ^ h ^ v ^ ^ \£G>i&n 

D-^5-ij>i WK y^ ^mniii t & * i u j. {4 

14MWt3 lmmo 1 ©NADPH&iftnSjtt^ttS. 
NADPHtNADHCliL^, Sttttl / 1 0 O^TCffiTLfc. 

SDS-PAGEWH, *iili42kDa^J^KHM^T 



47 



WO 99/53071 



PCT/JP99/01987 



H9 





(units/mg protein) 




0.3 


EDTA 


N.D. 


MnCl 2 


11.8 


CoClj 


6.0 


MgClj 


4.0 


CaCl 2 


0.2 


NiSO, 


0.2 


ZnS0 4 


0.3 


CuS0 4 


N.D. 


FeSO, 


N.D. 



MnC 1 ^fiTt'O 1 - f *4^-D - #5/^ D -^ 5 - 'J >», NADP 

(^M 9 ) y a e M^^^©^ £-f£j| 
( 1 ) y a e M^tR^*Off« 

«0U (2) <2>-C-»fc77*3 K P MEW4 1 ^Eii Ba 1 n?M» 
7/fD-7^tftacftL, B_a_i_l_l ffilDNAifr^^flu/;, 
TnB^RMHjj^i I I tSamlfilbU^ DNA blunting kit 
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Sli^DNA^^ E. coH JM109& (SHfiJ: y* A) 
T»Kte»tt. R*Kl£*#*7>l^y >100n/m] fc**T-f i 
5 n g/m 1 *£fcLB**#Jftfc:£fc U 3 7°CT*-M#L/i 0 

*U > 1 0 0 * g/m 1 fc^T-T 1 5 /* g/ m i **fc L BB*** 1 0 

m 1 T-3 7'C 1 6HrWSU/; ( 

» & n>b«*tt * a * c * t * y * m L 

ODNA^Jf A «nTV^^^5 KT?**Ci: 
K£pMEW4lKm 

pMEI4lK.t«| H »*J LLluL I lUS^cl^u 7^P-,y« 
1576«*B**S«L*:. FS1576*li H 3Htfi*W*BrJ: MEMIS*©^ A^rT 

/ m U2-C-^-D-x,;xn-;H g/l^tfLBft^*! 0 
m 1 T' 3 7 "C 1 6 U fc. 

iI#J:'JMi:totWDNA?:f|L/;. 

^DNA^PlilS^al *fcttPult«!^ fc . **FSI576»© 



49 



WO 99/53071 



PCT/JP99/01987 



(2) yaeM^AttottK 

±EO#«T*^Stlfey a eMfc»mi«J:tf*0SMfc--e*SF S 1 5 7 6& 
4, LB^igifefcJ:tf2-C-^;W-D-:cy*ij h-;H g-/l fe^fcL 
BfcXSttKlJMJU 37TCT-«F*Lfc. 2 B*<D£W*^** 1 0«C*l, 

a 1 6 











LB 


LB+ME* 2 


FS1576 


+ 


+ 


yaeM ^tSfcfc 




+ 



*2 :MEttw^D-sMy i*-* ig/i wmfca-r. 

Y a e MXUlg Jltfcli 2 - C - * *)V- D - a: y * V h * M L & 

1 -x^-^^-D-^^;UD-7.5-'J h-rv^7— fef£l5©S«I 
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7*7.5 Kv-f S/>fcfc [Chera. Pharm. Bull., 30, 111-118 (1982)) 

A lira i» K-7-rs/>%aijQu 3 7tt^>^^b 

-xy^.Jh-^o. 2 5 6/l^t<LB^Cm'n^U 3 7'C 

/P-D-xny^o. 2 5 g/1 %^LB»3c*ift±0 2«aoJ S lftT 

%T- (ig li£ Wf 5 C £ £ & o fc. 
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££j£ClB8#TSDNAfc 1 0&±£fcDNAfe/<**-K}B*£*. ftbtltz 
a»^.*DNA«:lS^!ftS*©lSi«|jaH3lAU, #fcftfcJBHl££#fcjSJfc 

gaK*3-K1-4DNA% lO^SfrDNAfe^tJr-Kjffi^fc^ fcfcft 

ffi?U#* 1 2 : ^DNA 
I2?'J#^ 1 3 : ^DNA 

mmn i 4 : ^dna 

SH?'J#^ 1 5 : ^DNA 

SB?iJ#-5§- 1 6 : ^DNA 

@2?>J#-5§- 1 7 : ^DNA 

S2^J#-^ 1 8 : MDNA 

IBJ'J§-5§- 1 9 : ^DNA 

ffi^'J#^2 0 : ^ffiDNA 

E?'J#^2 1 : ^DNA 

SB?iJ#-^2 2 : ^DNA 
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RfllS^ 2 3 
IB?J#-t 2 4 
S2^J#-^ 2 5 
E#l#^ 3 2 

3 3 

I2?'J#*t 3 4 



: p^DNA 
: MDNA 
: n^DNA 
: n^DNA 
: MDNA 
: alSDNA 
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IS * cd |g @ 

1. WTO UK UK UK UK (e) JSJity (f) *»t,atfti* 

(a) ^>K^ytmfkK3-.j>Bi»f,i- fm . D . # 

SDNA 

(b) 77Mi/;^ , D»j >Mii^-Kf5DNA 

(c) BByiJMSEttOT^yilE^J&^SSeKfea-K-rSDNA. £ 

(d) EW»#4CttOT5y|fcBW'fe*i-6«fiKfe3-K-r6DNA, $ 

(e) 1 -fm-D-^D-75-. J>R4l f ) 2-C->^-D- 
tSDNA 

(O (a), (bK UK (d) BitMe) *fc»tf;ftSDNAi:* 

NA 
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-7. 5 - «j ^Kt^a-rsfiistttttfrsjsttifewtfigaK* kt* dn 

3. DNA* E?j**6. 2 7 & J:tf2 9 ^rftjN::B*®*«*j**-rs 
DNAT-&5, ff^JR 1 Sfc{i2E«OJSjg^jS. 

7^wjm5ias^- mDNAi **i*i*aEaK©*-rs7 5 

5. DNAtf, EMH7Et©ttiiJ|^t5DNATf*i, -Bl*ffll*fc 

6. l - f *^>-D - 5 - ij 2 - c- ^^-p-xy 
D N A*«, KW«5 *fel43 0 i:e*ot§; »EW**t*5SJl% □ - K 

«««L<tt«lo*nfe75>'ilE^«,<feU, 
f-D-^ D ^5-ij>|H2-C-^^D-x^.j h-;M- 
y>»***-t*£*«:««1-6»tt 5 fe*1-*« ajlta -. Ki . 6DNAT?i(B 

?. dna*i, lemi o^c( i3 ii:^©^j^ t5DNAT ^^ 
s. dna*«. iBW#^8*fc(t9E«oia«w*^a«n***EWfe*-r 
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10. ttTO (a) , (b) ttior (c) HIIinHV^WO'^ 

(b) e*j## 4 ei^ 7 ^*e*j *rr*aa* ^ii«&K©*-r* 

£7 5 JMmWfrbttZW&n 

CO EWM5iatt075yR RW %*^«aE aK% **&»««©*« 

7 5 y &e?j ^f.458aji 
£to*t±ttm^K*+**±tov*>z. nr*a 1**1*1 ie«i©«&* 

13. #T© (a) ~ (g) ^r*l*fcE*©. YVywO'^te^ 

(a) Ba5yM3E«©75y»Bayil**i- SffeK%=1 _ Ki . SDNA 

(b) EWM4E«©75y«ffi3Fij^ 1 - SfiaKt:i-K1 . SDNA 

(c) EW«5Ett©75y»E3F»j % ^ 6flEajlt:3 _ K + SDNA 

(d) EW##8E«©JaiiE?!I«:^rl-«DNA 
(O KW#^9Ett©«a6EWfe^f-r5DNA 
(f) E*l#*l 0E«©*aE*J***SDNA 
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(g) (a) ~ (f) ^-rtl^(ZfHUSc7)DN Ai:7^ h >; >->'x> h^^TT'/N 

1 4. tf*fc*>»fc^y-feA7*TfcK3 U >KJ:ij 1 -f^S'-D-*^ 
D-*5-y >B*££jSLfca, 2 - C- D-XU7JJ b-;U4-y 

i 5. e^evftfc^y-tjUT^xi: K3 y >^j;y l -x*3->-d-*s/;i, 

P-* 5 - y >Sfcfc££j£ Lfc&, 2-C-^;i/-D-xij^n-;H- y 
1 6. 8fiK^ ttTO (a) £/cl± (b) Ogajfea* d i: *ftmt 

(a) vf;nf>»fc^y-t;i,7;i/xt:K3-y i - x^-#>>-d-^ 

(b) l -x^-^-i>-D-^>>;i/a-7 > 5-y>^^c ) 2-c-^^;i/-D- 
xy *y h-;|/4-y >S4^l;5RjS'£:tt«i-S}gitt:%1-6SaK 

1 7. VJVV^&tlfVizJVTfrTK H 3-y 1 -r;**S/-D-*$/ 

;vd-x 5 - y viftt^/s-rssisfettttE-rsgaHAs, mnm^ i ia«©7 s 
^s^j^-tsnasiL *fc{iKsasc©#-rs75>'ifts^j^*j^-c 

<«i*ffl©7 5^K*s^ S^L<(i#iD$tl/c7^y^ig^J^<b^y, ^ 
okVVb'Vi^iJ -fe^7*xt K 3 - y i -rtf^-D-^S/^n 

18. 1 - f r ^-^^-D-^r^;UD-7s5-y>^^t ) 2-C-^f-;i/-D-x 
y*y h-^4-y >K%^i;s£(£:4js ! |,flEt*fgttfe*1-6SaK*^ @E?'J# 
^5IBic©75 yKKyiJfe^l-SsaS, *fcliKSaK©^tS75>'»K?iJ 
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^i-f^>- D .^ D _, 5 _ 1J>|H2 _ c _^ 

20. Mfli 5 Eft<0*S£2&(:: J: 'j^^Si^|t^ tSiIi 
2 1. MT$£ l 9E«©«UJ(4^t.»tFt*»l. 
2 2. »*ffl2 0|BttOfijK%^t?l»*»| o 
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SEQUENCE LISTING 
<110> KYOWA HAKKO KOGYO CO., LTD. 

<120> A METHOD OF PRODUCING AN 1S0PREN0ID COMPOUND BY USING MICROORGANIS 
M AND A METHOD OF SCREENING A COMPOUND HAVING ANTIBIOTIC OR WEED KILLER 
ACTIVITY 

<130> PH-635-PCT 

<140> 
<141> 

<150> JP98/103101 
<151> 1998-04-14 

<150> JP98/221910 
<151> 1998-08-05 

<150> JP99/035739 
<151> 1999-02-15 

<160> 34 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 620 
<212> PRT 

<213> Escherichia col i 
<400> 1 

Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 
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10 



15 



Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 so 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 
50 55 60 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Trp Asp Val Gly His 
65 70 



75 



80 



Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 

85 90 .95 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 
100 105 no 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

Ala Gly lie Gly He Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 uo 

Arg Thr Val Cys Val He Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 



155 



160 



Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 

165 170 175 

He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 
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180 



185 



190 



Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 



205 



Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 
210 215 



220 



Leu Leu Lys Arg Thr Glu Glu His lie Lys Gly Met Val Val Pro Gly 



225 



230 



235 



Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr lie Gly Pro Val Asp 



240 



Gly 



245 



250 



255 



His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 



270 



Lys Gly Pro Gin Phe Leu His lie Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 



285 



Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 



300 



Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser 
305 310 



315 



320 



Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 



335 



Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 
340 345 



350 



Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Ala He 
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355 360 365 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 
370 375 380 

Tyr Lys Pro He Val Ala He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 
385 390 395 400 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 

405 410 415 

Ala He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 
420 425 430 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys lie Pro Glu Met Val He 
435 440 445 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 46Q 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro lie Gly Lys 

485 490 495 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala lie Leu Asn Phe Gly 
500 505 510 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 
515 520 525 



Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp Glu Ala Leu He Leu 
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530 535 



540 



Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu Asn Ala 
545 550 555 560 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 
565 570 575 

Arg Lys Pro Val Pro Val Leu Asn He Gly Leu Pro Asp Phe Phe He 
580 5 8 5 59Q 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 bos 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 
610 615 62 o 



<210> 2 
<211> 299 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 
1 5 10 15 

Ala Leu Ser Arg Phe lie Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 
20 25 30 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu Arg 
35 40 45 
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Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 
50 55 so 

Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 
65 ™ 75 80 

Leu He His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 90 95 

Gly Leu Pro Thr Cys His Val Lys Phe Gly Glu Ala Asn Ala lie Leu 
100 105 no 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser He Leu Ser Asp Ala 
115 120 125 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg He Ser Met He Ser Glu 
130 135 140 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 



155 



160 



Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

He His Arg His Lys Thr Gly Ala Leu He Arg Ala Ala Val Arg Leu 
180 185 190 

Gly Ala Leu Ser Ala Gly Asp Lys Gly Arg Arg Ala Leu Pro Val Leu 
195 200 205 

Asp Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp 
210 215 220 
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He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gin Gly 
225 230 235 240 

Ala Asp Gin Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

Glu Gin Ala Arg Lys Lys Ala Arg Asp Leu He Asp Asp Ala Arg Gin 
260 265 270 

Ser Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 
275 280 285 

Ala Leu Ala Asp Tyr lie He Gin Arg Asn Lys 
290 295 

<210> 3 
<211> 80 
<212> PRT 

<213> Escherichia coli 
<400> 3 

Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 

Glu Leu Glu Gin lie Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 30 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 
35 40 45 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin lie Leu Leu 
50 55 60 

7/75 
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PCT/JP99/01987 



Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 

65 70 -Tc 

' u 7 5 80 



<210> 4 
<211> 348 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 

15 



1 5 10 



Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

Arg Pro lie lie Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 

65 70 7C 

/u 75 go 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr Lys 
1Q 0 105 no 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

8/75 
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115 



120 



125 



He Leu Arg Ser lie Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

Val Asp lie Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro He Glu 
145 150 



155 



160 



Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 no 175 

Tyr lie Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 185 19Q 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 
195 200 205 

His Tyr Asn Leu lie Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro Leu 
210 215 220 

Cys Tyr Gin Glu Gly Val Ala Val lie Pro Trp Ser Pro Leu Ala Arg 
225 230 



235 



240 



Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 
26 0 265 270 

Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly Ne Ala 
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290 295 300 

Ala Pro lie He Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 

315 320 



305 310 



Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin He Ala Glu Leu Glu 

325 330 335 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

<210> 5 
<211> 398 
<212> PRT 

<213> Escherichia coli 
<400> 5 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser He Gly Cys Ser 

15 



1 5 10 



Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 
20 25 30 



Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu 
35 40 45 



Glu 



Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 



50 55 60 



Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 
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Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 



95 

Val Met Ala Ala He Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 

100 105 no 

Ala lie Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 
115 120 125 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 

130 135 ho 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala lie Phe Gin Ser Leu 
145 150 



155 



160 



Pro Gin Pro He Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 

165 no 175 

Gly Val Val Ser He Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 i 9 o 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 
195 200 205 

His Pro Asn Trp Ser Met Gly Arg Lys He Ser Val Asp Ser Ala Thr 
210 215 22 o 

Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe Asn 
225 230 



235 



240 



Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 
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His Ser Met Vai Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro 



275 280 



Asn 
285 



Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 
290 295 300 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 330 335 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin Me .Arg 

350 



340 345 



Phe Thr Asp He Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 
355 360 365 

Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp Ala Asn 
370 375 380 



Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

395 



385 390 



<210> 6 
<211> I860 
<212> DNA 

<213> Escherichia coli 
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<220> 

<221> CDS 

<222> (1). . (I860) 

<400> 6 

atg agt ttt gat att gcc aaa tac ccg acc ctg gca ctg gtc gac tec 48 
Met Ser Phe Asp He Ala Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser 

acc cag gag tta cga ctg ttg ccg aaa gag agt tta ccg aaa etc tgc 96 

Thr Gin Glu Leu Arg Leu Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys 
20 25 3 0 

gac gaa ctg cgc cgc tat tta etc gac age gtg age cgt tec age .ggg 144 

Asp Glu Leu Arg Arg Tyr Leu Leu Asp Ser Val Ser Arg Ser Ser Gly 
35 40 45 

cac ttc gcc tec ggg ctg ggc acg gtc gaa ctg acc gtg gcg ctg cae 192 

His Phe Ala Ser Gly Leu Gly Thr Val Glu Leu Thr Val Ala Leu His 
50 55 60 

tat gtc tac aac acc ccg ttt gac caa ttg att tgg gat gtg ggg cat 240 

Tyr Val Tyr Asn Thr Pro Phe Asp Gin Leu He Tr P Asp Val Gly His 
65 70 75 80 

cag get tat ccg cat aaa att ttg acc gga cgc cgc gac aaa ate ggc 288 
Gin Ala Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Lys He Gly 
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85 90 95 

acc ate cgt cag aaa ggc ggt ctg cac ccg ttc ccg tgg C gc ggc gaa 336 

Thr He Arg Gin Lys Gly Gly Leu His Pro Phe Pro Trp Arg Gly Glu 
100 105 no 

age gaa tat gac gta tta age gtc ggg cat tea tea acc tec ate agt 384 

Ser Glu Tyr Asp Val Leu Ser Val Gly His Ser Ser Thr Ser He Ser 
115 120 125 

gec gga att ggt att gcg gtt get gee gaa aaa gaa ggc aaa aat cgc 432 

Ala Gly He Gly lie Ala Val Ala Ala Glu Lys Glu Gly Lys Asn Arg 
130 135 140 

cgc acc gtc tgt gtc att ggc gat ggc gcg att acc gca ggc atg gcg 480 

Arg Thr Val Cys Val lie Gly Asp Gly Ala He Thr Ala Gly Met Ala 
145 150 155 iso 

ttt gaa gcg atg aat cac gcg ggc gat ate cgt cct gat atg ctg gtg 528 

Phe Glu Ala Met Asn His Ala Gly Asp He Arg Pro Asp Met Leu Val 

165 no 175 

att etc aac gac aat gaa atg teg att tec gaa aat gtc ggc gcg etc 576 

He Leu Asn Asp Asn Glu Met Ser He Ser Glu Asn Val Gly Ala Leu 
180 185 i9 0 

aac aac cat ctg gca cag ctg ctt tec ggt aag ctt tac tct tea ctg 624 
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Asn Asn His Leu Ala Gin Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu 
195 200 205 

cgc gaa ggc ggg aaa aaa gtt ttc tct ggc gtg ccg cca att aaa gag 672 

Arg Glu Gly Gly Lys Lys Val Phe Ser Gly Val Pro Pro He Lys Glu 
210 215 220 

ctg etc aaa cgc acc gaa gaa cat att aaa ggc atg gta gtg cct ggc 720 

Leu Leu Lys Arg Thr Glu Glu His He Lys Gly Met Val Val Pro Gly 
225 230 235 2 4 0 

acg ttg ttt gaa gag ctg ggc ttt aac tac ate ggc ccg gtg gac ggt 768 

Thr Leu Phe Glu Glu Leu Gly Phe Asn Tyr lie Gly Pro Val Asp Gly 

245 250 255 

cac gat gtg ctg ggg ctt ate acc acg eta aag aac atg cgc gac ctg 816 

His Asp Val Leu Gly Leu He Thr Thr Leu Lys Asn Met Arg Asp Leu 
260 265 270 

aaa ggc ccg cag ttc ctg cat ate atg acc aaa aaa ggt cgt ggt tat 864 

Lys Gly Pro Gin Phe Leu His He Met Thr Lys Lys Gly Arg Gly Tyr 
275 280 285 

gaa ccg gca gaa aaa gac ccg ate act ttc cac gee gtg cct aaa ttt 912 

Glu Pro Ala Glu Lys Asp Pro He Thr Phe His Ala Val Pro Lys Phe 
290 295 300 

gat ccc tec age ggt tgt ttg ccg aaa agt age ggc ggt ttg ccg age 960 
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Asp Pro Ser Ser Gly Cys Leu Pro Lys Ser Ser Gly Gly Leu Pro Se 



305 310 315 



r 
320 



tat tea aaa ate ttt ggc gac tgg ttg tgc gaa acg gca gcg aaa gac 1008 

Tyr Ser Lys He Phe Gly Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp 

325 330 335 

aae aag etg atg gcg att aet eeg gcg atg egt gaa ggt tec ggc atg 1056 

Asn Lys Leu Met Ala He Thr Pro Ala Met Arg Glu Gly Ser Gly Met 
340 345 35 0 

gtc gag ttt tea cgt aaa tte ccg gat cge tac tte gac gtg gca att 1104 

Val Glu Phe Ser Arg Lys Phe Pro Asp Arg Tyr Phe Asp Val Aialle 
355 360 365 

gec gag caa cae gcg gtg aec ttt get gcg ggt etg geg att ggt ggg n 52 

Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu Ala He Gly Gly 
370 375 380 

tac aaa ccc att gtc gcg att tac tec act tte etg caa cgc gec tat 1200 

Tyr Lys Pro lie Val Ala lie Tyr Ser Thr Phe Leu Gin Arg Ala Tyr 
385 390 395 4 oo 

gat cag gtg etg cat gac gtg gcg att caa aag ctt ccg gtc etg tte 1248 

Asp Gin Val Leu His Asp Val Ala He Gin Lys Leu Pro Val Leu Phe 

405 410 415 
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gcc ate gac cgc gcg ggc att gtt ggt get gac ggt caa ace cat cag 1296 

Ma He Asp Arg Ala Gly He Val Gly Ala Asp Gly Gin Thr His Gin 
420 425 43 0 

ggt get ttt gat etc tct tac ctg cgc tgc ata ccg gaa atg gtc att 1344 

Gly Ala Phe Asp Leu Ser Tyr Leu Arg Cys He Pro Glu Met Val lie 
435 440 445 

atg ace ccg age gat gaa aac gaa tgt cgc cag atg etc tat ace ggc 1392 

Met Thr Pro Ser Asp Glu Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly 
450 455 4 6 o 

tat cac tat aac gat ggc ccg tea gcg gtg cgc tac ccg cgt ggc aac 1440 

Tyr His Tyr Asn Asp Gly Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn 
465 470 475 480 

gcg gtc ggc gtg gaa ctg acg ccg ctg gaa aaa eta cca att ggc aaa 1488 

Ala Val Gly Val Glu Leu Thr Pro Leu Glu Lys Leu Pro lie Gly Lys 

485 490 495 

ggc att gtg aag cgt cgt ggc gag aaa ctg gcg ate ctt aac ttt ggt 1536 

Gly He Val Lys Arg Arg Gly Glu Lys Leu Ala He Leu Asn Phe Gly 
500 505 510 

acg ctg atg cca gaa gcg gcg aaa gtc gcc gaa teg ctg aac gcc acg 1584 

Thr Leu Met Pro Glu Ala Ala Lys Val Ala Glu Ser Leu Asn Ala Thr 
515 520 525 

17/75 



WO 99/53071 

PCT/JP99/01987 



ctg Etc gat atg cgt ttt gtg aaa ccg ctt gat gaa gcg tta att ctg 1632 

Leu Val Asp Met Arg Phe Val Lys Pro Leu Asp GIu Ala Leu He Leu 

540 



530 535 



gaa atg gcc gcc age cat gaa gcg ctg gtc acc gta gaa 



gaa aac gcc 1680 



Glu Met Ala Ala Ser His Glu Ala Leu Val Thr Val Glu Glu 



545 550 



Asn Ala 
555 560 



att atg g gc ggc gca ggc agc ggc gtg aac gaa gtg ctg ^ ^ ^ ^ 

He Met Gly Gly Ala Gly Ser Gly Val Asn Glu Val Leu Met Ala His 
565 570 575 

cgt aaa cca gta ccc gtg ctg aac att ggc ctg ccg gac ttc ttt att 1776 

Arg Lys Pro Val Pro Val Leu Asn lie Gly Leu Pro Asp Phe Phe lie 
580 585 5 9 o 

ccg caa gga act cag gaa gaa atg cgc gcc gaa etc ggc etc gat gcc 1824 

Pro Gin Gly Thr Gin Glu Glu Met Arg Ala Glu Leu Gly Leu Asp Ala 
595 600 605 

get ggt atg gaa gcc aaa ate aag gcc tgg ctg gca 1860 

Ala Gly Met Glu Ala Lys He Lys Ala Trp Leu Ala 

620 



61 0 615 



<210> 7 
<211> 897 
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<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1). . (897) 

<400> 7 

atg gac ttt ccg cag caa etc gaa gec tgc gtt aag cag gec aac Cag 48 

Met Asp Phe Pro Gin Gin Leu Glu Ala Cys Val Lys Gin Ala Asn Gin 

1 5 10 15 

gcg ctg age cgt ttt ate gec eea etg cce ttt cag aac act ccc gtg 96 



Ala Leu Ser Arg Phe He Ala Pro Leu Pro Phe Gin Asn Thr Pro Val 
20 25 30 

gtc gaa ace atg cag tat ggc gca tta tta ggt ggt aag egc etg ega 144 

Val Glu Thr Met Gin Tyr Gly Ala Leu Leu Gly Gly Lys Arg Leu 



35 40 



Arg 
45 



cct ttc ctg gtt tat gec acc ggt eat atg ttc ggc gtt age aea aac 192 
Pro Phe Leu Val Tyr Ala Thr Gly His Met Phe Gly Val Ser Thr Asn 



bb 60 



acg etg gac gca cce get gee gee gtt gag tgt ate cae get tae tea 240 
Thr Leu Asp Ala Pro Ala Ala Ala Val Glu Cys He His Ala Tyr Ser 

75 80 



65 70 
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tta att cat gat gat tta ccg gca atg gat gat gac gat ctg cgt cgc 288 

Leu lie His Asp Asp Leu Pro Ala Met Asp Asp Asp Asp Leu Arg Arg 

85 go 95 

ggt ttg cca acc tgc cat gtg aag ttt ggc gaa gca aac gcg att etc 336 
Gly Leu Pro Thr Cys His Val L ys Phe Gly Glu Ala Asn Ala He Leu 

100 105 no 

get ggc gac get tta caa acg ctg gC g ttc teg att tta age gat gee 384 

Ala Gly Asp Ala Leu Gin Thr Leu Ala Phe Ser lie Leu Ser Asp Ala 
115 120 125 

gat atg ccg gaa gtg teg gac cgc gac aga att teg atg att tct gaa 432 

Asp Met Pro Glu Val Ser Asp Arg Asp Arg lie Ser Met lie Ser Glu 

140 



130 135 



ctg gcg age gee agt ggt att gee gga atg tgc ggt ggt cag gca tta 480 

Leu Ala Ser Ala Ser Gly He Ala Gly Met Cys Gly Gly Gin Ala Leu 
145 150 155 160 

gat tta gac gcg gaa ggc aaa cac gta cet ctg gac gcg ett gag egt 528 

Asp Leu Asp Ala Glu Gly Lys His Val Pro Leu Asp Ala Leu Glu Arg 

165 170 175 

att cat egt cat aaa acc ggc gca ttg att cgc gee gee gtt cgc ett 576 

He His Arg His Lys Thr Gly Ala Leu lie Arg Ala Ala Val Arg Leu 

190 



!80 185 
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Sit gca „a age gee gga gat aaa gga cgt cgt get ctg ccg gta etc 624 

CIV Ala Leu Ser Ala Gly Asp Lys 01, Arg Arg Ala Uu Pro Val Leu 
195 200 205 

gac aag tat gca gag age ate ggc ett gee ttc eag gtt cag gat gac 672 

ASP Lys Tyr Ala Glu Ser He Gly Leu Ala Phe Gin Val Gin Asp Asp . 
210 215 220 

•tc ctg gat gtg gtg gga ga, act gca acg ttg gga aaa cge eag ggt 720 
He Leu Asp Val Val Gly Asp Thr Ala Thr Leu Gly Lys Arg Gl„ Gly 
225 230 235 

«« gac cag caa ett ggt aaa agt aee tae cet gca ctt ctg gg, ct, 768 

Ala Asp G,„ Gin Leu Gly Lys Ser Thr Tyr Pro Ala Leu Leu Gly Leu 

245 250 255 

sag caa gec egg aag aaa gee egg gat ctg ate gac ga, gec cgt cag 816 

Glu Cln Ala Arg Lys Lys Ala Arg Asp Leu lie Asp Asp Ala Arg Gin 
260 265 270 

teg ctg aaa caa etg get gaa eag tea etc gat aec teg gca ctg gaa 864 



S=r Leu Lys Gin Leu Ala Glu Gin Ser Leu Asp Thr Ser Ala Leu Glu 
275 280 



gcg eta gcg gac tac ate ate cag cgt aat aaa 
Ala Leu Ala Asp Tyr He. lie Gin Arg Asn Lys 



285 

897 
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290 295 

<210> 8 
<211> 240 
<212> DNA 

<213> Escherichia col i 

<220> 

<221> CDS 

<222> (1).. (240) 

<400> 8 

atg ccg aag aaa aat gag g Cg ccc gcc age ttt gaa aag gcg ctg age 48 
Met Pro Lys Lys Asn Glu Ala Pro Ala Ser Phe Glu Lys Ala Leu Ser 

gag ctg gaa cag att gta acc cgt ctg gaa agt ggc gac ctg ccg ctg 96 

Glu Leu Glu Gin He Val Thr Arg Leu Glu Ser Gly Asp Leu Pro Leu 
20 25 3 0 

gaa gag gcg ctg aac gag ttc gaa cgc ggc gtg cag ctg gca cgt cag 144 

Glu Glu Ala Leu Asn Glu Phe Glu Arg Gly Val Gin Leu Ala Arg Gin 

45 



35 40 



ggg cag gcc aaa tta caa caa gcc gaa cag cgc gta caa att ctg ctg 1 

Gly Gin Ala Lys Leu Gin Gin Ala Glu Gin Arg Val Gin lie Leu Leu 
50 55 60 



92 
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tct gac aat gaa gac gcc tct eta acc cct ttt aca ccg gac aat gag 240 

Ser Asp Asn Glu Asp Ala Ser Leu Thr Pro Phe Thr Pro Asp Asn Glu 

80 



65 70 75 



<210> 9 
<211> 1044 
<212> DNA 

<213> Escherichia coli 

<220> 

<221> CDS 

<222> (1)..(1044) 

<400> 9 

gtg act ggg gtg aac gaa tgc age cgc age aca tgc aac ttg aag tat 48 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr Cys Asn Leu Lys Tyr 
1 5 10 15 

gac gag tat age agg agt ggc age atg caa tac aac ccc tta gga aaa 96 

Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr Asn Pro Leu Gly Lys 
20 25 30 

acc gac ctt cgc gtt tec cga ctt tgc etc ggc tgt atg acc ttt ggc 144 

Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly Cys Met Thr Phe Gly 
35 40 45 

gag cca gat cgc ggt aat cac gca tgg aca ctg ccg gaa gaa age age 192 
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Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu Pro Glu Glu Ser Ser 
50 55 60 

cgt ccc ata att aaa cgt gca ctg gaa ggc ggc ata aat ttc ttt gat 240 

Arg Pro lie lie Lys Arg Ala Leu Glu Gly Gly He Asn Phe Phe Asp 
65 70 75 80 

acc gcc aac agt tat tct gac ggc age age gaa gag ate gtc ggt ege 288 

Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu Glu He Val Gly Arg 

85 90 95 

gca ctg egg gat tte gee cgt cgt gaa gac gtg gtc gtt gcg ace aaa 336 

Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val Val Val Ala Thr 



100 105 



Lys 
110 



gtg tte cat ege gtt ggt gat tta ceg gaa gga tta tee cgt gcg caa 384 

Val Phe His Arg Val Gly Asp Leu Pro Glu Gly Leu Ser Arg Ala Gin 

115 120 125 

att ttg ege tet ate gac gac age ctg cga cgt etc ggc atg gat tat 432 

He Leu Arg Ser lie Asp Asp Ser Leu Arg Arg Leu Gly Met Asp Tyr 
130 135 140 

gtc gat ate ctg caa att cat ege tgg gat tae aac acg ccg ate gaa 480 

Val Asp He Leu Gin He His Arg Trp Asp Tyr Asn Thr Pro lie Glu 

15 5 160 



145 150 



gag acg ctg gaa gcc etc aac gac gtg gta aaa gcc ggg aaa gcg cgt 528 
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Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys Ala Gly Lys Ala Arg 

165 no 1?5 

tat ate ggc gcg tea tea atg cac get teg cag ttt get cag gca ctg 576 

Tyr He Gly Ala Ser Ser Met His Ala Ser Gin Phe Ala Gin Ala Leu 
180 ' i 8 5 19Q 

gaa etc caa aaa cag cac ggc tgg gcg cag ttt gtc agt atg cag gat 624 

Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe Val Ser Met Gin Asp 
195 200 205 

cac tac aat ctg att tat cgt gaa gaa gag cge gag atg eta cca ctg 672 

His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg Glu Met Leu Pro .Leu 
210 215 220 

tgt tat cag gag ggc gtg gcg gta att cca tgg age ccg ctg gca agg 720 



a Arg 



Cys Tyr Gin Glu Gly Val Ala Val lie Pro Trp Ser Pro Leu Al 
225 230 235 2 40 

ggc cgt ctg acg cgt ccg tgg gga gaa act acc gca cga ctg gtg tct 768 

Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr Ala Arg Leu Val Ser 

245 250 255 

gat gag gtg ggg aaa aat etc tat aaa gaa age gat gaa aat gac gcg 816 

Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser Asp Glu Asn Asp Ala 
260 265 270 
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cag ate gca gag egg tta aca g gc gtc agt gaa gaa ctg 



ggg gcg aca 864 



Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu Glu Leu Gly Ala Thr 
275 280 285 

cga gca caa gtt gcg ctg gcc tgg ttg ttg agt aaa ccg ggc att gec 912 

Arg Ala Gin Val Ala Leu Ala Trp Leu Leu Ser Lys Pro Gly He Ala 
290 295 3o 0 

gca ccg att ate gga act teg cgc gaa gaa cag ctt gat gag eta ttg 960 
Ala Pro He lie Gly Thr Ser Arg Glu Glu Gin Leu Asp Glu Leu Leu 

aae gcg gtg gat ate act ttg aag ccg gaa cag att gcc gaa ctg gaa 1008 

Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin lie Ala Glu Leu Glu 

325 330 335 

acg ccg tat aaa ccg cat cct gtc gta gga ttt aaa 1044 

Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe Lys 
340 345 

<210> 10 
<211> 1194 
<212> DNA 

<213> Escherichia col i 

<220> 
<221> CDS 
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<222> (1).. (1194) 
<400> 10 

atg aag caa etc acc att ctg ggc teg acc ggc teg att ggt tgc age 48 

Met Lys Gin Leu Thr He Leu Gly Ser Thr Gly Ser lie Gly Cys Ser 
1 5 io 15 

acg ctg gac gtg gtg cgc cat aat ccc gaa cac ttc cgc gta gtt gcg 96 

Thr Leu Asp Val Val Arg His Asn Pro Glu His Phe Arg Val Val Ala 
20 25 30 

ctg gtg gca ggc aaa aat gtc act cgc atg gta gaa cag tgc ctg gaa 144 

Leu Val Ala Gly Lys Asn Val Thr Arg Met Val Glu Gin Cys Leu Glu 
35 40 45 

ttc tct ccc cgc tat gec gta atg gac gat gaa gcg agt gcg aaa ctt 192 

Phe Ser Pro Arg Tyr Ala Val Met Asp Asp Glu Ala Ser Ala Lys Leu 
50 55 so 

ctt aaa acg atg eta cag caa cag ggt age cgc acc gaa gtc tta agt 240 

Leu Lys Thr Met Leu Gin Gin Gin Gly Ser Arg Thr Glu Val Leu Ser 
65 70 75 80 

ggg caa caa gec get tgc gat atg gca gcg ctt gag gat gtt gat cag 288 

Gly Gin Gin Ala Ala Cys Asp Met Ala Ala Leu Glu Asp Val Asp Gin 

85 90 95 

gtg atg gca gee att gtt g gc get get ggg ctg tta cct acg ctt get 336 
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Val Met Ala Ala He Val Gly Ala Ala Gly Leu Leu Pro Thr Leu Ala 
100 105 110 

gcg ate cgc gcg ggt aaa acc att ttg ctg gec aat aaa gaa tea ctg 384 

Ala He Arg Ala Gly Lys Thr He Leu Leu Ala Asn Lys Glu Ser Leu 
115 120 125 

gtt aec tgc gga cgt ctg ttt atg gac gee gta aag cag age aaa gcg 432 

Val Thr Cys Gly Arg Leu Phe Met Asp Ala Val Lys Gin Ser Lys Ala 
130 135 140 

caa ttg tta ccg gtc gat age gaa cat aac gec att ttt cag agt tta 480 

Gin Leu Leu Pro Val Asp Ser Glu His Asn Ala He Phe Gin Ser -Leu 
145 150 155 160 

ccg caa cct ate cag cat aat ctg gga tac get gae ctt gag caa aat 528 
Pro Gin Pro He Gin His Asn Leu Gly Tyr Ala Asp Leu Glu Gin Asn 

165 170 175 

ggc gtg gtg tec att tta ctt ace ggg tct ggt ggc cct ttc cgt gag 576 

Gly Val Val Ser lie Leu Leu Thr Gly Ser Gly Gly Pro Phe Arg Glu 
180 185 190 

acg cca ttg cgc gat ttg gca aca atg acg ccg gat caa gee tgc cgt 624 

Thr Pro Leu Arg Asp Leu Ala Thr Met Thr Pro Asp Gin Ala Cys Arg 
195 200 205 



28/75 



WO 99/53071 

PCT/JP99/01987 

cat ccg aac tgg teg atg ggg C gt aaa att tct gtc gat teg get ace 672 

His Pro Asn Trp Ser Met Gly Arg Lys lie Ser Val Asp Ser Ala Thr 
210 215 220 

atg atg aac aaa ggt ctg gaa tac att gaa gcg cgt tgg ctg ttt aac 720 



Asn 



Met Met Asn Lys Gly Leu Glu Tyr He Glu Ala Arg Trp Leu Phe 
225 230 235 240 

gec age gec age cag atg gaa gtg ctg att cac ccg cag tea gtg att 768 

Ala Ser Ala Ser Gin Met Glu Val Leu He His Pro Gin Ser Val He 

245 250 255 

cac tea atg gtg cge tat cag gac ggc agt gtt ctg geg cag ctg ggg 816 
His Ser Met Val Arg Tyr Gin Asp Gly Ser Val Leu Ala Gin Leu Gly 
260 265 270 

gaa ccg gat atg gta cgc caa ttg cce aca cca tgg gea tgg ccg aat 864 

Glu Pro Asp Met Val Arg Gin Leu Pro Thr Pro Trp Ala Trp Pro Asn 
275 280 285 

cgc gtg aac tct ggc gtg aag ccg etc gat ttt tgc aaa eta agt gcg 912 

Arg Val Asn Ser Gly Val Lys Pro Leu Asp Phe Cys Lys Leu Ser Ala 

300 



290 295 



ttg aca ttt gee gca ccg gat tat gat cgt tat cca tgc ctg aaa ctg 960 

Leu Thr Phe Ala Ala Pro Asp Tyr Asp Arg Tyr Pro Cys Leu Lys Leu 
305 310 315 320 
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gcg atg gag gcg ttc gaa caa ggc cag gca gcg acg aca g ca ttg aat J008 

Ala Met Glu Ala Phe Glu Gin Gly Gin Ala Ala Thr Thr Ala Leu Asn 

325 . 330 335 

gcc gca aac gaa ate acc gtt get get ttt ctt gcg caa caa ate cge 1056 

Ala Ala Asn Glu He Thr Val Ala Ala Phe Leu Ala Gin Gin He Arg 
340 345 350 

ttt acg gat ate get gcg ttg aat tta tec gta ctg gaa aaa atg gat 1104 

Phe Thr Asp He Ala Ala Leu Asn Leu Ser Val Leu Glu Lys Met Asp 
355 360 365 

atg cge gaa eea caa tgt gtg gac gat gtg tta tct gtt gat gcg aac 1152 
Met Arg Glu Pro Gin Cys Val Asp Asp Val Leu Ser Val Asp 



370 375 



Ala Asn 
380 



gcg cgt gaa gtc gcc aga aaa gag gtg atg cgt etc gca age n 94 

Ala Arg Glu Val Ala Arg Lys Glu Val Met Arg Leu Ala Ser 

395 



385 390 



<210> 11 
<211> 4390 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
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<222> (208).. (447) 

<220> 
<221> CDS 

<222> (450).. (1346) 

<220> 
<221> CDS 

<222> (1374).. (3233) 

<220> 
<221> CDS 

<222> (3344).. (4390) 
<400> 11 

atggcggcaa tggttcgttg gcaagcctta agcgacttgt atagggaaaa atacagcagc 60 



ccacacctgc ggctgcatcc aggcgcggaa gtataccact aacatcgctt tgctgtgcac 
atcaccttac cattgcgcgt tatttgctat ttgccctgag tccgttacca tgacggggcg 



120 



180 



aaaaatattg agagtcagac attcatt atg ccg aag aaa aat 



gag gcg ccc gcc 234 



Met Pro Lys Lys Asn Glu Ala Pro Ala. 
1 5 

age ttt gaa aag gcg ctg age gag ctg gaa cag att gta ace cgt ctg 282 

Ser Phe Glu Lys Ala Leu Ser Glu Leu Glu Gin He Val Thr Arg Leu 

25 



10 15 20 
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gaa agt ggc gac ctg ccg ctg gaa gag gcg ctg aac gag ttc gaa cgc 330 

Glu Ser Gly Asp Leu Pro Leu GIu Glu Ala Leu Asn Gin Phe Glu Arg 

30 . 35 4 o 

ggc gtg cag ctg gca cgt cag g gg cag gcc aaa tta caa caa gcc gaa 378 

Gly Val Gin Leu Ala Arg Gin Gly Gin Ala Lys Leu Gin Gin 
45 50 55 



Ala Glu 



cag cgc gta caa att ctg ctg tct gac aat gaa. gac gcc tct eta acc 426 
Gin Arg Val Gin lie Leu Leu Ser Asp Asn Glu Asp Ala Ser 

70 



Leu Thr 

60 65 



cct ttt aca ccg gac aat gag ta atg gac ttt ccg cag caa etc gaa 
Pro Phe Thr Pro Asp Asn Glu Met Asp Phe Pro Gin Gin 



75 80 1 



Leu Glu 
5 



10 15 



473 



gcc tgc gtt aag cag gcc aac cag gcg ctg age cgt ttt ate gcc cca 521 

Ala Cys Val Lys Gin Ala Asn Gin Ala Leu Ser Arg Phe He Ala Pro 

20 



ctg ccc ttt cag aac act ccc gtg gtc gaa acc atg cag tat ggc gca 569 
Leu Pro Phe Gin Asn Thr Pro Val Val Glu Thr Met Gin Tyr Gly Ala 
25 30 35 40 

tta tta ggt ggt aag cgc ctg cga cct ttc ctg gtt tat gcc acc ggt 617 

Leu Leu Gly Gly Lys Arg Leu Arg Pro Phe Leu Val Tyr Ala Thr Gly 

45 50 55 
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cat atg ttc g gc gtt age aca aac acg ctg gac gca ccc get gec gec 665 
His Met Phe Gly Val Ser Thr Asn Thr Leu Asp Ala Pro Al 



60 65 



a Ala Ala 
70 



gtt gag tgt ate cac get tac tea tta att eat gat gat tta ecg gca 713 

Val Glu Cys lie His Ala Tyr Ser Leu lie His Asp Asp Leu Pro Ala 
75 80 85 

atg gat gat gac gat ctg egt cgc ggt ttg cca acc tgc cat gtg aag 761 

Met Asp Asp Asp Asp Leu Arg Arg Gly Leu Pro Thr Cys His Val Lys 
90 95 m 

ttt ggc gaa gca aac gcg att etc get ggc gac get tta caa acg ctg 809 

Phe Gly Glu Ala Asn Ala He Leu Ala Gly Asp Ala Leu Gin Thr Leu 

H5 120 



105 110 



gcg ttc teg att tta age gat gec gat atg ccg gaa gtg teg gac ege 857 

Ala Phe Ser He Leu Ser Asp Ala Asp Met Pro Glu Val Ser Asp Arg 

125 130 135 

gac aga att teg atg att tet gaa ctg gcg age gec agt ggt att gec 905 

As P Arg I, e Ser Met He Ser Glu Leu Ala Ser Ala Ser Gly He Ala 
140 145 150 

gga atg tgc ggt ggt eag gea tta gat tta gac gcg gaa ggc aaa cac 953 

Gly Met Cys Gly Gly Gin Ala Leu Asp Leu Asp Ala Glu Gly Lys His 
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155 i 6 o 165 

gta cct ctg gac gcg ctt gag cgt att cat cgt cat aaa acc ggc gca 1001 

Val Pro Leu Asp Ala Leu Glu Arg He His Arg His Lys Thr Gly Ala 
170 175 180 

ttg att cgc gcc gcc gtt cgc ctt ggt gca tta age gec gga gat aaa 1049 

Leu He Arg Ala Ala Val Arg Leu Gly Ala Leu Ser Ala Gly Asp Lys 
185 190 195 2 oo 

gga cgt cgt get ctg ccg gta etc gac aag tat gca gag age ate ggc 1097 

Gly Arg Arg Ala Leu Pro Val Leu Asp Lys Tyr Ala Glu Ser He Gly 

205 210 215 



145 



ctt gcc ttc cag gtt cag gat gac ate ctg gat gtg gtg gga gat act 1 

Leu Ala Phe Gin Val Gin Asp Asp He Leu Asp Val Val Gly Asp Thr 
220 225 230 

gca acg ttg gga aaa cgc cag ggt gcc gac cag caa ctt ggt aaa agt 1193 

Ala Thr Leu Gly Lys Arg Gin Gly Ala Asp Gin Gin Leu Gly Lys Ser 
235 240 245 

acc tac cct gca ctt ctg ggt ctt gag caa gcc egg aag aaa gcc egg 1241 

Thr Tyr Pro Ala Leu Leu Gly Leu Glu Gin Ala Arg Lys Lys Ala Arg 
250 255 260 

gat ctg ate gac gat gcc cgt cag teg ctg aaa caa ctg get gaa cag 1289 
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Asp Leu He Asp Asp Ala Arg Gin Ser Leu Lys Gin Leu Ala Glu Gin 
265 270 275 280 

tea etc gat acc teg gca ctg gaa gcg eta gcg gac tac ate ate cag 1337 

Ser Leu Asp Thr Ser Ala Leu Glu Ala Leu Ala Asp Tyr He lie Gin 

285 290 295 

cgt aat aaa taaacaataa gtattaatag gcccctg atg agt ttt gat att gec 1391 

ArgAsnLys Met Ser Phe Asp He Ala 

1 5 

aaa tac ccg acc ctg gca ctg gtc gac tec acc cag gag tta cga ctg 1439 

Lys Tyr Pro Thr Leu Ala Leu Val Asp Ser Thr Gin Glu Leu Arg Leu 
10 15 20 

ttg ccg aaa gag agt tta ccg aaa etc tgc gac gaa ctg cgc cgc tat 1487 

Leu Pro Lys Glu Ser Leu Pro Lys Leu Cys Asp Glu Leu Arg Arg Tyr 
25 30 35 

tta etc gac age gtg age cgt tec age ggg cac ttc gec tec ggg ctg 1535 

Leu Leu Asp Ser Val Ser Arg Ser Ser Gly His Phe Ala Ser Gly Leu 
40 45 so 



ggc acg gtc gaa ctg acc gtg gcg ctg cac tat gtc tac aac acc ccg 1583 

Gly Thr Val Glu Leu Thr Val Ala Leu His Tyr Val Tyr Asn Thr Pro 
55 60 65 70 

ttt gac caa ttg att tgg gat gtg ggg cat cag get tat ccg cat aaa 1631 
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Phe Asp Gin Leu He Trp Asp Val Gly His Gin Ala Tyr Pro His Lys 

75 80 85 

att ttg acc gga cgc cgc gac aaa ate ggc acc ate cgt cag aaa ggc 1679 
He Leu Thr Gly Arg Arg Asp Lys He Gly Thr He Arg Gin Lys Gly 
90 95 100 

ggt ctg cac ccg ttc ccg tgg cgc ggc gaa age gaa tat gac gta tta 1727 

Gly Leu His Pro Phe Pro Trp Arg Gly Glu Ser Glu Tyr Asp Val Leu 
105 no H5 

age gtc ggg cat tea tea acc tec ate agt gee gga att ggt att gcg 1775 

Ser Val Gly His Ser Ser Thr Ser He Ser Ala Gly lie Gly lie Ala 
120 125 130 



Ktt get gee gaa aaa gaa ggc aaa aat cgc cgc acc gtc tgt gtc att 



Val Ala Ala Glu Lys Glu Gly Lys Asn Arg Arg Thr Val Cys Val 11 



e 



135 



140 145 



150 



1823 



ggc gat ggc gcg att acc gca ggc atg gcg ttt gaa gcg atg aat cac 1871 

Gly Asp Gly Ala He Thr Ala Gly Met Ala Phe Glu Ala Met Asn His 

155 leo 165 

gcg ggc gat ate cgt cct gat atg ctg gtg att etc aac gac aat gaa 1919 

Ala Gly Asp lie Arg Pro Asp Met Leu Val He Leu Asn Asp Asn Glu 
170 175 iso 
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atg teg att tec gaa aat gtc ggc gcg etc aac aac cat ctg gca cag 1967 

Met Ser lie Ser Glu Asn Val Gly Ala Leu Asn Asn His Leu Ala Gin 
185 190 lg5 

ctg ctt tec ggt aag ctt tac tct tea ctg cgc gaa ggc ggg aaa aaa 2015 

Leu Leu Ser Gly Lys Leu Tyr Ser Ser Leu Arg Glu Gly Gly Lys Lys 
200 205 210 

gtt ttc tct ggc gtg ccg cca att aaa gag ctg etc aaa cgc acc gaa 2063 

Val Phe Ser Gly Val Pro Pro He Lys Glu Leu Leu Lys Arg Thr Glu 
215 220 225 2 30 

gaa cat att aaa ggc atg gta gtg cct ggc acg ttg ttt gaa gag ctg 2111 

Glu His He Lys Gly Met Val Val Pro Gly Thr Leu Phe Glu Glu Leu 

235 240 245 

ggc ttt aac tac ate ggc ccg gtg gac ggt cac gat gtg ctg ggg ctt 2159 

Gly Phe Asn Tyr lie Gly Pro Val Asp Gly His Asp Val Leu Gly Leu 
250 255 260 

ate acc acg eta aag aac atg cgc gac ctg aaa ggc ccg cag ttc ctg 2207 

He Thr Thr Leu Lys Asn Met Arg Asp Leu Lys Gly Pro Gin Phe Leu 
265 270 275 

cat ate atg acc aaa aaa ggt cgt ggt tat gaa ccg gca gaa aaa gac 2255 

His lie Met Thr Lys Lys Gly Arg Gly Tyr Glu Pro Ala Glu Lys Asp 
280 285 290 
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ccg ate act ttc cac gec gtg cct aaa ttt gat ccc tec age ggt tgt 2303 

Pro He Thr Phe His Ala Val Pro Lys Phe Asp Pro Ser Ser Gly Cys 
295 300 305 310 

ttg ccg aaa agt age ggc ggt ttg ccg age tat tea aaa ate ttt ggc 2351 

Leu Pro Lys Ser Ser Gly Gly Leu Pro Ser Tyr Ser Lys He Phe Gly 

315 320 325 

gac tgg ttg tgc gaa acg gca gcg aaa gac aac aag ctg atg gcg att 2399 

Asp Trp Leu Cys Glu Thr Ala Ala Lys Asp Asn Lys Leu Met Ala He 
330 335 

act ccg gcg atg cgt gaa ggt tec g gc atg gte gag ttt tea cgt aaa 2447 

Thr Pro Ala Met Arg Glu Gly Ser Gly Met Val Glu Phe Ser Arg Lys 
345 350 355 

ttc ccg gat egc tae ttc gac gtg gca att gee gag caa cac gcg gtg 2495 

Phe Pro Asp Arg Tyr Phe Asp Val Ala He Ala Glu Gin His Ala Val 
360 3 6 5 370 

acc ttt get gcg ggt ctg gcg att ggt ggg tac aaa ccc att gtc gcg 2543 

Thr Phe Ala Ala Gly Leu Ala He Gly Gly Tyr Lys Pro He Val Ala 
375 380 385 390 

att tac tec act ttc ctg caa cgc gee tat gat cag gtg ctg cat gac 2591 
He Tyr Ser Thr Phe Leu Gin Arg Ala Tyr Asp Gin Val Leu His Asp 
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395 



400 



405 



gtg gcg att caa aag ctt ccg gtc ctg.ttc gcc ate gac cgc gcg ggc 2639 

Val Ala He Gin Lys Leu Pro Val Leu Phe Ala He Asp Arg Ala Gly 
410 415 420 

att gtt ggt get gac ggt caa acc cat cag ggt get ttt gat etc tct 2687 

He Val Gly Ala Asp Gly Gin Thr His Gin Gly Ala Phe Asp Leu Ser 
425 430 435 

tac ctg cgc tgc ata ccg gaa atg gtc att atg acc ccg age gat gaa 2735 

Tyr Leu Arg Cys He Pro Glu Met Val He Met Thr Pro Ser Asp Glu 
440 445 450 

aac gaa tgt cgc cag atg etc tat acc ggc tat cac tat aac gat ggc 2783 

Asn Glu Cys Arg Gin Met Leu Tyr Thr Gly Tyr His Tyr Asn Asp Gly 
455 460 



465 



470 



ccg tea gcg gtg cgc tac ccg cgt ggc aac gcg gtc ggc gtg gaa ctg 

Pro Ser Ala Val Arg Tyr Pro Arg Gly Asn Ala Val Gly Val Glu Leu 

475 480 485 



2831 



acg ccg ctg gaa aaa eta cca att ggc aaa ggc att gtg aag cgt cgt 2879 

Thr Pro Leu Glu Lys Leu Pro He Gly Lys Gly He Val Lys Arg Arg 
490 495 500 

ggc gag aaa ctg gcg ate ctt aac ttt ggt acg ctg atg cca gaa gcg 2927 
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Gly Glu Lys Leu Ala He Leu Asn Phe Gly Thr Leu Met Pro Glu Ala 
505 510 515 

gcg aaa gtc gcc gaa teg ctg aac gec acg ctg gtc gat atg cgt ttt 2975 

Ala Lys Val Ala Glu Ser Leu Asn Ala Thr Leu Val Asp Met Arg Phe 
520 525 530 

gtg aaa ccg ctt gat gaa gcg tta att ctg gaa atg gcc gcc age cat 3023 

Val Lys Pro Leu Asp Glu Ala Leu He Leu Glu Met Ala Ala Ser Hi 
535 540 545 



s 

550 



gaa gcg ctg gtc ace gta gaa gaa aac gcc att atg ggc ggc gca ggc 3071 

Glu Ala Leu Val Thr Val Glu Glu Asn Ala lie Met Gly Gly Ala Gly 

555 5 6 o 565 

age ggc gtg aac gaa gtg ctg atg gcc cat cgt aaa cca gta ccc gtg 3119 

Ser Gly Val Asn Glu Val Leu Met Ala His Arg Lys Pro Val Pro Val 
570 575 580 

ctg aac att ggc ctg ccg gac ttc ttt att ccg caa gga act cag gaa 3167 

Leu Asn He Gly Leu Pro Asp Phe Phe He Pro Gin Gly Thr Gin Glu 
585 590 595 

gaa atg cgc gcc gaa etc ggc etc gat gcc get ggt atg gaa gcc aaa 3215 

Glu Met Arg Ala Glu Leu Gly Leu Asp Ala Ala Gly Met Glu Ala Lys 
600 605 610 



ate aag gcc tgg ctg gca taatccctac tccactcctg etatgettaa 



3263 
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Me Lys Ala Trp Leu Ala 
615 620 



gaaattattc atagactcta aataattcga gttgcaggaa ggcggcaaac gagtgaagcc 



3323 



ccaggagctt acataagtaa gtg act ggg gtg aac gaa tgc age cgc age aea 3376 

Val Thr Gly Val Asn Glu Cys Ser Arg Ser Thr 
1 5 10 

tgc aac ttg aag tat gac gag tat age agg agt ggc age atg caa tac 3424 

Cys Asn Leu Lys Tyr Asp Glu Tyr Ser Arg Ser Gly Ser Met Gin Tyr 
15 20 25 

aae cec tta gga aaa ace gac ctt cgc gtt tec ega ett tgc etc ggc 3472 

Asn Pro Leu Gly Lys Thr Asp Leu Arg Val Ser Arg Leu Cys Leu Gly 
30 35 40 

tgt atg ace ttt ggc gag cca gat cgc ggt aat cac gca tgg aca ctg 3520 

Cys Met Thr Phe Gly Glu Pro Asp Arg Gly Asn His Ala Trp Thr Leu 
45 50 55 

ccg gaa gaa age age egt cec ata att aaa cgt gca ctg gaa ggc ggc 3568 

Pro Glu Glu Ser Ser Arg Pro He He Lys Arg Ala Leu Glu Gly Gly 

70 75 



60 65 



ata aat ttc ttt gat acc gee aac agt tat tct gac ggc age age gaa 3616 
He Asn Phe Phe Asp Thr Ala Asn Ser Tyr Ser Asp Gly Ser Ser Glu 
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80 8 5 go 

gag ate gtc ggt cgc gca ctg egg gat ttc gee cgt cgt gaa gac gtg 3664 

Glu He Val Gly Arg Ala Leu Arg Asp Phe Ala Arg Arg Glu Asp Val 
95 100 105 

gtc gtt gcg acc aaa gtg ttc cat cgc gtt ggt gat tta ccg gaa gga 3712 

Val Val Ala Thr Lys Val Phe His Arg Val Gly Asp Leu Pro Glu Gly 

110 115 120 

tta tec cgt gcg caa att ttg cgc tct ate gac gac age ctg cga cgt 3760 

Leu Ser Arg Ala Gin He Leu Arg Ser lie Asp Asp Ser Leu Arg Arg 
125 130 135 

etc ggc atg gat tat gtc gat ate ctg caa att cat cgc tgg gat tac 3808 

Leu Gly Met Asp Tyr Val Asp He Leu Gin lie His Arg Trp Asp Tyr 
140 145 150 155 

aac acg ccg ate gaa gag acg ctg gaa g CC ctc aac gac gtg gta aaa 3856 

Asn Thr Pro He Glu Glu Thr Leu Glu Ala Leu Asn Asp Val Val Lys 

!60 165 no 

gec ggg aaa gcg cgt tat ate ggc gcg tea tea atg cac get teg cag 3904 

Ala Gly Lys Ala Arg Tyr He Gly Ala Ser Ser Met His Ala Ser Gin 
175 iso 185 

ttt get cag gca ctg gaa ctc caa aaa cag cac ggc. tgg gcg cag ttt 3952 
Phe Ala Gin Ala Leu Glu Leu Gin Lys Gin His Gly Trp Ala Gin Phe 
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190 195 200 

8tc agt atg cag gat cac tac aat ctg att tat cgt gaa gaa gag cgc 4000 

Val Ser Met Gin Asp His Tyr Asn Leu He Tyr Arg Glu Glu Glu Arg 
205 210 215 

gag atg eta cca ctg tgt tat cag gag ggc gtg gcg gta att cca tgg 4048 

Glu Met Leu Pro Leu Cys Tyr Gin Glu Gly Val Ala Val He Pro Trp 

220 225 90ft 

"° 230 235 

age ccg ctg gca agg ggc cgt ctg acg cgt ccg tgg gga gaa act acc 4096 

Ser Pro Leu Ala Arg Gly Arg Leu Thr Arg Pro Trp Gly Glu Thr Thr 

240 2 45 250 

gca cga ctg gtg tct gat gag gtg ggg aaa aat etc tat aaa gaa age 4144 

Ala Arg Leu Val Ser Asp Glu Val Gly Lys Asn Leu Tyr Lys Glu Ser 
255 260 265 

gat gaa aat gac gcg cag ate gca gag egg tta aea ggc gtc agt gaa 4192 

Asp Glu Asn Asp Ala Gin He Ala Glu Arg Leu Thr Gly Val Ser Glu 

270 275 280 

gaa ctg ggg gcg aca cga gca caa gu gcg ag gcc tgg ug ug ^ t 

Glu Leu Gly Ala Thr Arg Ala Gin Val Ala Leu Ala Tr P Leu Leu Ser 
285 290 295 

aaa ccg ggc att gcc gca ccg att ate gga act teg cgc gaa gaa cag 4288 
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Lys Pro Gly He Ala Ala Pro He lie Gly Thr Ser Arg Glu Glu Gin 

310 

ctt gat gag eta ttg aac gcg gtg gat ate act ttg aag ccg gaa cag 4336 

Leu Asp Glu Leu Leu Asn Ala Val Asp He Thr Leu Lys Pro Glu Gin 
320 325 

att gec gaa ctg gaa acg ccg tat aaa ccg cat cct gtc gta gga ttt 4384 

He Ala Glu Leu Glu Thr Pro Tyr Lys Pro His Pro Val Val Gly Phe 
335 340 345 

aaa taa 



4390 



Lys 

<210> 12 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 12 

ccggatccat ggcggcaatg gttcgttggc aag 

<210> 13 
<2ll> 34 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ccgaattctt atttaaatcc tacgacagga tgcg 34 

<210> 14 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

ccggatccat gagttttgat attgccaaat acc 33 

<210> 15 
<211> 33 
<212> DNA 

<2i3> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 15 

ccgaattctt atgccagcca ggccttgatt ttg 33 
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<210>. 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

ccgaattctt actcattgtc cggtgtaaaa ggg 



<210> 17 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 17 

ccggatccat ggactttccg cagcaactcg aag 



33 



33 



<210> 18 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 18 

ccgaattctt atttattacg ctggatgatg tag 33 

<210> 19 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 19 

ccggatccta atccctactc cactcctgct atg 33 

<210> 20 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 20 

gggggatcca agcaactcac cattctgggc 30 
<210> 21 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

gggggatccg cttgcgagac gcatcacctc 



PCT/JP99/0I987 



<210> 22 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatcca gttttgatat tgccaaatac cc 



<210> 23 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 



30 



32 
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<400> 23 

gggggatcct gccagccagg ccttgatttt gg 



32 



<210> 24 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 24 

gggggatccg agcaactcac cattctgggc 



30 



<210> 25 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerSynthetic DNA 
<400> 25 

gggggatccg cttgcgagac gcatcacctc 

<210> 26 
<211> 637 
<212> PRT 



30 
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<400> 26 

Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 
1 5 io 15 

Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 
20 25 go 

Glu Leu Arg Ala Glu Thr He Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 
50 55 60 



Val Phe Asp Ala Pro Arg Asp Lys He lie Trp Asp Val Gly His Gin 

75 80 



65 7 0 



Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Arg He Arg Thr 

85 90 95 

Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 110 

Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser lie Ser Ala 
115 120 125 



Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 

140 



130 135 



Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 



155 160 
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Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val He Val lie 

165 no 175 

Leu Asn Asp Asn Glu Met Ser He Ala Pro Pro Val Gly Ala Leu Ser 
180 185 190 

Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro' Phe Gin Asp Phe Lys 
195 200 205 

Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
210 215 220 

Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 
225 230 235 240 

Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 

'245 250 255 

His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 
260 265 270 

Ala His Ala Pro Val Leu He His Val He Thr Lys Lys Gly Arg Gly 
275 280 285 

Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 
290 295 300 

Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 
305 310 315 320 

Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu lie Lys Glu Ala Glu Val 

325 330 335 
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Asp Glu Arg lie Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 
340 345 350 

Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 
355 360 365 

He Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 
370 375 380 

Gly Met Arg Pro Phe Cys Ala He Tyr Ser Thr Phe Leu Gin Arg Gly 
385 390 395 400 

Tyr Asp Gin He Val His Asp Val Ala He Gin Arg Leu Pro Val Arg 

405 410 415 

Phe Ala He Asp Arg Ala Gly Leu Val Gly Ala Asp Gly Ala Thr His 
420 425 430 

Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly He Val 
435 440 445 

Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 
450 455 460 

Ala Ala Ala His Asp Glu Gly Pro lie Ala Phe Arg Tyr Pro Arg Gly 
465 470 475 480 

Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin lie 

485 490 495 

Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He Ala Leu Leu Ser 
500 505 5io 
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Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 
515 520 



525 



Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 54 0 

Leu Asp Arg Asp Leu lie Leu Gin Leu Ala Ala His His Glu Ala Leu 
545 550 



555 



560 



He Thr He Glu Glu Gly Ala lie Gly Gly Phe Gly Ser His Val Ala 

565 570 5?5 

Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 
580 585 59o 

Ser Met Val Leu Pro Asp Thr Phe He Asp His Asn Ser Ala Glu Val 
595 600 605 

Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp lie Glu Arg Lys Ala 
610 615 620 

Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 
625 630 635 



<210> 27 
<211> 1911 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1)..(1911) 
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<400> 27 



atg acc gac aga ccc tgc acg ccg acg etc gac egg gtg acg etc ccg 48 
Met Thr Asp Arg Pro Cys Thr Pro Thr Leu Asp Arg Val Thr Leu Pro 



1 5 io 



15 



gtg gac atg aag ggc etc acg gac cgt gag ctg cgc teg ctg gee gac 96 
Val Asp Met Lys Gly Leu Thr Asp Arg Glu Leu Arg Ser Leu Ala Asp 
20 25 so 

gag ctg egg gec gaa acg ate teg gec gtg teg gtg acg ggc ggg cat 144 
Glu Leu Arg Ala Glu Thr He Ser Ala Val Ser Val Thr Gly Gly His 
35 40 45 

ctg ggc gca ggc etc ggc gtg gtg gag ttg acg gtt gcg ctg cat gcg 192 
Leu Gly Ala Gly Leu Gly Val Val Glu Leu Thr Val Ala Leu His Ala 
50 55 60 

gtc ttc gat gcg ccg cgc gac aag ate ate tgg gac gtg ggc cac cag 240 
Val Phe Asp Ala Pro Arg Asp Lys He He Trp Asp Val Gly His Gin 
65 70 75 80 

tgc tac ccc cac aag ate ctg acc ggg egg cgc gac cgc ate cgc aca 288 
Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Asp Arg He Arg Thr 

85 90 95 

ctg egg cag ggc ggg ggt etc teg ggc ttc acc aag cgc tec gag age 336 
Leu Arg Gin Gly Gly Gly Leu Ser Gly Phe Thr Lys Arg Ser Glu Ser 
100 105 no 

ccc tac gac tgt ttc ggc gcg ggc cat tec teg acc teg ate teg gec 384 
Pro Tyr Asp Cys Phe Gly Ala Gly His Ser Ser Thr Ser He Ser Ala 
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115 



120 



125 



gcg gtg ggc ttt gcc gcg gcg cgc gag atg ggc ggc gac acg ggc gac 432 
Ala Val Gly Phe Ala Ala Ala Arg Glu Met Gly Gly Asp Thr Gly Asp 
130 135 



140 



gcg gtg gcg gtg ate ggc gat ggc teg atg teg gcc ggc atg gcc ttc 
Ala Val Ala Val He Gly Asp Gly Ser Met Ser Ala Gly Met Ala Phe 
145 150 



155 



160 



175 



190 



205 



220 



480 



gag gcg ctg aac cac ggc ggg cac ctg aag aac egg gtg ate gtg ate 528 
Glu Ala Leu Asn His Gly Gly His Leu Lys Asn Arg Val He Val lie 

165 no 



ctg aac gac aat gag atg age ate gcg ccg ccg gtg ggg gcg ctg teg 576 
Leu Asn Asp Asn Glu Met Ser He Ala Pro Pro Val Gly Ala Leu Ser 
180 185 



tec tat etc teg egg etc tat geg ggc gcg ccg ttc cag gac. ttc aag 624 
Ser Tyr Leu Ser Arg Leu Tyr Ala Gly Ala Pro Phe Gin Asp Phe Lys 
195 200 



gcg gcc gcc aag gga gcg etc ggg ctt ctg ccc gaa ccg ttc cag gag 672 
Ala Ala Ala Lys Gly Ala Leu Gly Leu Leu Pro Glu Pro Phe Gin Glu 
210 215 



720 



ggc gcg cgc cgc gcc aag gag atg ctg aag agc gtc acc gtc ggc ggc 
Gly Ala Arg Arg Ala Lys Glu Met Leu Lys Ser Val Thr Val Gly Gly 
225 230 235 2 40 



acg etc ttc gag gag ctg ggt ttc tec tat gtc ggc ccg ate gac ggg 768 
Thr Leu Phe Glu Glu Leu Gly Phe Ser Tyr Val Gly Pro He Asp Gly 

55/75 



WO 99/53071 



PCT/JP99/01987 



245 



250 



255 



cac gat etc gac cag ctt ctg ccg gtg ctg egg aec gtc aag eag egg 816 
His Asp Leu Asp Gin Leu Leu Pro Val Leu Arg Thr Val Lys Gin Arg 
260 265 270 

gcg cat geg ecg gtg ctg ate eat gtc ate aee aag aag gge agg gge 864 
Ala His Ala Pro Val Leu lie His Val He Thr Lys Lys Gly Arg Gly 
275 280 285 

tat get ccg gee gag gec gcg cgc gac cgc gge cat gec acg aac aag 912 
Tyr Ala Pro Ala Glu Ala Ala Arg Asp Arg Gly His Ala Thr Asn Lys 
290 295 300 

ttc aac gtc ctg acc gge gcg cag gtg aag ccg gtc teg aac gec ccc 960 
Phe Asn Val Leu Thr Gly Ala Gin Val Lys Pro Val Ser Asn Ala Pro 
305 310 315 320 

tec tac acc aag gtc ttc gee cag age etc ate aag gag gec gag gtc 1008 
Ser Tyr Thr Lys Val Phe Ala Gin Ser Leu lie Lys Glu Ala Glu Val 

325 330 335 

gac gag egg ate tgc gcg gtg acg gee gee atg ecg g ac ggg acg ggg i 056 
Asp Glu Arg He Cys Ala Val Thr Ala Ala Met Pro Asp Gly Thr Gly 
340 345 350 

etc aac etc ttc gge gag egg ttt ccg aag cgc acc ttc gac gtg gge 1104 
Leu Asn Leu Phe Gly Glu Arg Phe Pro Lys Arg Thr Phe Asp Val Gly 
355 360 365 

ate gcg gaa cag cat gcg gtg acc ttc teg gcg gcg ctt gcg gca gge 1152 
He Ala Glu Gin His Ala Val Thr Phe Ser Ala Ala Leu Ala Ala Gly 
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370 375 



380 



ggc atg egg ccc ttc tgc gcg ate tat tec aee tte etc cag cgc g gc 1200 
Gly Met Arg Pro Phe Cys Ala He Tyr Ser Thr Phe Leu Gin Arg Gly 



385 390 395 



400 



1296 



tac gae cag ate gtg cat gac gtg gcg ate cag cgc ctg ceg gtg cgc 1248 
Tyr Asp Gin He Val His Asp Val Ala He Gin Arg Leu Pro Val Arg 

405 410 415 

ttc gec ate gat cgc gcg ggc etc gtg ggg gcg gac ggc gcc acc cat 
Phe Ala He Asp Arg Ala Gly Leu Val Gly Ala As P Gly Ala Thr His 
420 425 430 

gcg ggc teg tte gac gtg gcc ttc etg teg aae ctg ccc ggc ate gtg 1344 
Ala Gly Ser Phe Asp Val Ala Phe Leu Ser Asn Leu Pro Gly lie Val 
435 440 445 

gtg atg gec gcc gec gae gag gcc gag etc gtc eat atg gtg gec acc 1392 
Val Met Ala Ala Ala Asp Glu Ala Glu Leu Val His Met Val Ala Thr 
450 455 460 

gee gee gcc eat gac gaa ggg ccc ate gee ttc ege tac eeg ege gge 1440 
Ala Ala Ala His Asp Glu Gly Pro He Ala Phe Arg Tyr Pro Arg Gly 

465 470 

4/0 475 480 

gac gge gtg ggg gtc gag atg ccg gtg aag ggc gtg ac a ^ i4gg 
Asp Gly Val Gly Val Glu Met Pro Val Lys Gly Val Pro Leu Gin He 

485 490 495 

ggc cgc ggc cgt gtg gtg cgc gag ggc acg ega ate geg ctt ttg tee 1536 
Gly Arg Gly Arg Val Val Arg Glu Gly Thr Arg He Ala Leu Leu Ser 
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500 505 



510 



ttc ggc acc cgt ctg gcc gag gtg cag g t g gcc gcc gag gcg ctg cgt 1584 
Phe Gly Thr Arg Leu Ala Glu Val Gin Val Ala Ala Glu Ala Leu Arg 
515 520 



525 



gcg cgc ggg ate tct ccc acg gtt gcg gat gcg cgc ttt gca aag ccg 1632 
Ala Arg Gly He Ser Pro Thr Val Ala Asp Ala Arg Phe Ala Lys Pro 
530 535 



540 



etc gac egg gat ctg ate ctg cag etc gcg gcc cal cac gag gcg cU mQ 
Leu Asp Arg Asp Leu He Leu Gin Leu Ala Ala His His Glu Ala Leu 

550 555 560 

ate acc ate gag gag ggc gcc ate ggc ggt ttc ggc age cat gtg gcg 1728 
He Thr He Glu Glu Gly Ala He Gly Gly Phe Gly Ser His Val Ala 



565 57 0 



575 



cag ctt ctg gcc gag gcc ggg gtc ttc gac cgc ggc ttc egg tat cgc 1776 
Gin Leu Leu Ala Glu Ala Gly Val Phe Asp Arg Gly Phe Arg Tyr Arg 

590 



580 585 



teg atg gtg ctg ccc gac acg ttc ate gac cac aac age gcg gag gtg 1824 
Ser Met Val Leu Pro Asp Thr Phe He Asp His Asn Ser Ala Glu Val 



595 600 



605 



atg tat gee acc gcc ggg ctg aat gcg gcc gac ata gag egg aag gcg 1872 
Met Tyr Ala Thr Ala Gly Leu Asn Ala Ala Asp lie Glu Arg Lys Ala 
610 615 620 

ctg gag acg ctg ggg gtg g a g gtc ctc gcc cgc cgc gcc ^ 
Leu Glu Thr Leu Gly Val Glu Val Leu Ala Arg Arg Ala 
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625 630 635 

<210> 28 

<211> 648 

<212> PRT 

<213> Rhodobacter sphaeroides 

<400> 28 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 
1 5 10 15 

Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

Leu Ala Asp Glu Val Arg Ser Glu Val He Ser Val Val Ala Glu Thr 
35 40 45 

Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 go 

Gly His Gin Cys Tyr Pro His Lys He Leu Thr Gly Arg Arg Glu Gin 

85 90 95 

Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
!0° 105 no 

Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 
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He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 
!30 135 14Q 

Val Gly Asp Thr lie Ala Val He Gly Asp Gly Ser He Thr Ala Gly 
145 150 155 leo 

Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 

!65 170 175 

Phe Val lie Leu Asn Asp Asn Asp Met Ser lie Ala Pro Pro Val Gly 
180 185 i9o 

Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 
210 215 220 

Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 
225 230 235 240 

Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 

245 250 255 

He Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 
260 265 270 

Arg Ala Arg Thr Thr Gly Pro Val Leu He His Val Val Thr Lys Lys 
275 280 285 

Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 



60/75 



WO 99/53071 

PCT/JP99/01987 



Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val 
305 310 315 



Ala 
320 



Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 

325 330 335 

Ala Ala Arg Asp Pro Arg He Val Ala lie Thr Ala Ala Met Pro Ser 
' 340 345 

Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 
355 360 365 

Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 
370 375 380 

Ala Gly Ala Gly Met Lys Pro Phe Cys Ala He Tyr Ser Ser Phe Leu 
385 390 395 400 



Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 

415 



405 410 



Pro Val Arg Phe Val He Asp Arg Ala Gly Leu Val Gly Ala As P Gly 
420 425 430 

Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

Asn Met Thr Val Met Ala Ala Ala As P Glu Ala Glu Leu He His Met 
450 455 460 

He Ala Thr Ala Val Ala Phe Asp Glu Gly Pro He Ala Phe Arg Phe 
465 470 475 480 
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Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 

485 490 495 

Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
5 °0 505 510 

He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 
530 535 540 

Ser Arg Pro Leu Asp Thr Gly Leu He Asp Gin Leu Val Arg His His 
545 550 



555 



560 



Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 

565 570 



575 



His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 



590 



Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe He Glu Gin Ala Ser 
595 600 6 05 

Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp He Ala 
610 615 6 20 

Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 
625 530 



635 



640 



Gin Thr Ala Lys Pro Arg Ala Val 

645 
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<210> 29 
<211> 1944 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1).. (1944) 

<400> 29 

atg acc aat ccc acc ccg cga ccc gaa acc ccg ctt ttg gat cgc gtc 48 

Met Thr Asn Pro Thr Pro Arg Pro Glu Thr Pro Leu Leu Asp Arg Val 

1 5 10 15 

tgc tgc ccg gcc gac atg aag gcg ctg agt gac gcc gaa ctg gag egg 96 
Cys Cys Pro Ala Asp Met Lys Ala Leu Ser Asp Ala Glu Leu Glu Arg 
20 25 30 

ctg gcc gac gaa gtg cgt tec gag gtg att teg gtc gtt gcc gag acg 144 
Leu Ala Asp Glu Val Arg Ser Glu Val He Ser Val Val Ala Glu Thr 
35 40 45 

gga gga cat ctg ggg tec teg ctg ggg gtg gtc gag ctg acc gtc gcg 192 
Gly Gly His Leu Gly Ser Ser Leu Gly Val Val Glu Leu Thr Val Ala 
50 55 60 

ctg cat gca gtc ttc aac acg ccc acc gac aag etc gtc tgg gac gtg 240 
Leu His Ala Val Phe Asn Thr Pro Thr Asp Lys Leu Val Trp Asp Val 
65 70 75 go 

ggc cae cag tgc tac ccc cae aag ate etc acc ggc egg cgc gag cag 288 
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Gly His Gin Cys Tyr Pro His Lys lie Leu Thr Gly Arg Arg Glu Gin 

85 90 95 

atg cgc acc ctg cgc cag aag ggc ggc etc teg ggc ttc acc aag cgc 336 
Met Arg Thr Leu Arg Gin Lys Gly Gly Leu Ser Gly Phe Thr Lys Arg 
100 105 HO 

teg gaa tec gcc tac gac ccg ttc ggc gcg gcc cat tec teg acc teg 384 
Ser Glu Ser Ala Tyr Asp Pro Phe Gly Ala Ala His Ser Ser Thr Ser 
115 120 125 

ate teg gcc gcg etc ggc ttt gcc atg ggc cgc gag ctg ggc caa ccc 432 
He Ser Ala Ala Leu Gly Phe Ala Met Gly Arg Glu Leu Gly Gin Pro 
130 135 140 

gtg ggc gac acg ate gcc gtg ate ggc gac ggc teg ate acc gcg ggc 480 
Val Gly Asp Thr He Ala Val He Gly Asp Gly Ser He Thr Ala Gly 
145 150 155 160 

atg gcc tac gag gcg ctg aac cac gcg ggc cat ctg aac aag cgc ctg 528 
Met Ala Tyr Glu Ala Leu Asn His Ala Gly His Leu Asn Lys Arg Leu 

165 no 175 

ttc gtg ate ctg aac gac aat gac atg age ate gcg ccg ccc gtg ggg 576 
Phe Val He Leu Asn Asp Asn Asp Met Ser He Ala Pro Pro Val Gly 
180 185 190 

get ctg gcg cgc tat etc gtg aat etc tec teg aag gcg ccc ttc gcc 624 
Ala Leu Ala Arg Tyr Leu Val Asn Leu Ser Ser Lys Ala Pro Phe Ala 
195 200 205 

acg ctg cgc gcg gcc gcc gac ggg etc gag gcc teg ctg ccg ggg ccg 672 
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Thr Leu Arg Ala Ala Ala Asp Gly Leu Glu Ala Ser Leu Pro Gly Pro 
210 215 220 

etc cgc gac ggg gC g cgc egg gcg cgc cag etc gtg acc ggg atg ccg 720 
Leu Arg Asp Gly Ala Arg Arg Ala Arg Gin Leu Val Thr Gly Met Pro 
225 2 30 235 240 

ggc ggg ggc acg etc ttc gag gag ctg g gc ttc acc tat gtg ggt ccc 768 
Gly Gly Gly Thr Leu Phe Glu Glu Leu Gly Phe Thr Tyr Val Gly Pro 

245 250 255 

ate gac ggc cac gac atg gag gcg ctg etc cag acg ctg cgc gcg gcg 816 
He Asp Gly His Asp Met Glu Ala Leu Leu Gin Thr Leu Arg Ala Ala 
260 265 270 

egg gec egg acc acg ggg ccg gtg etc ate cat gtg gtc acg aag aag 864 
Arg Ala Arg Thr Thr Gly Pro Val Leu He His Val Val Thr Lys Lys 
275 280 285 

ggc aag ggc tac gee cct gec gag aat gee ccc gac aag tat cac ggg 912 
Gly Lys Gly Tyr Ala Pro Ala Glu Asn Ala Pro Asp Lys Tyr His Gly 
290 295 300 

gtg aac aag ttc gac ccc gtc acg ggc gag cag aag aag teg gtc gec 960 
Val Asn Lys Phe Asp Pro Val Thr Gly Glu Gin Lys Lys Ser Val Al 



305 310 315 



a 
320 



aac gcg ccg aac tac acc aag gtc ttc ggc tec acc ctg acc gag gag 1008 
Asn Ala Pro Asn Tyr Thr Lys Val Phe Gly Ser Thr Leu Thr Glu Glu 

325 330 335 



gec gcg cgc gat ccg cgc ate gtg gec ate acc gcg 
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Ala Ala Arg Asp Pro Arg He Val Ala He Thr Ala Ala Met Pro Ser 
340 345 350 

ggc acc ggc gtc gac ate atg cag aag cgt ttc ccg aac cgc gtc ttc 1104 
Gly Thr Gly Val Asp He Met Gin Lys Arg Phe Pro Asn Arg Val Phe 
355 360 365 

gac gtg ggc ate gee gag cag cat gec gtg acc ttc gcg gC g ggc ctt 1152 
Asp Val Gly He Ala Glu Gin His Ala Val Thr Phe Ala Ala Gly Leu 
370 375 380 

gec ggg gcc ggg atg aag ccc ttc tgc gcg ate tat tec teg ttc ctg 1200 
Ala Gly Ala Gly Met Lys Pro Phe Cys Ala He Tyr Ser Ser Phe Leu 
385 390 395 400 

caa egg ggc tac gac cag ate gcc cat gac gtg gcg ctg cag aac ctt 1248 
Gin Arg Gly Tyr Asp Gin He Ala His Asp Val Ala Leu Gin Asn Leu 

4 °5 410 415 

ccc gtc cgc ttc gtg ate gac egg gcg ggg c tc gtg ggg gcc gac ggt 1296 
Pro Val Arg Phe Val lie Asp Arg Ala Gly Leu Val Gly Ala Asp Gly 
420 425 430 

gcg acc cat gcg ggg gcc ttc gat gtg ggc ttc ctc acg teg ctg ccc 1344 
Ala Thr His Ala Gly Ala Phe Asp Val Gly Phe Leu Thr Ser Leu Pro 
435 440 445 

aat atg acc gtg atg gcc gcg gcc gac gag gcc gag ctc ate cac atg 1392 
Asn Met Thr Val Met Ala Ala Ala Asp Glu Ala Glu Leu He His Met 
450 455 460 

ate gcc acc gcc gtg gcc ttc gac gag ggc ccc att gcc ttc cgc ttc 1440 
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He Ala Thr Ala Val Ala Phe Asp Glu Gly Pro lie Ala Phe Arg Phe 
465 470 



475 



480 



ccg egg ggc gag ggg gtg ggc gtc gag atg ccc gag cgc ggg acc gtg 1488 

Pro Arg Gly Glu Gly Val Gly Val Glu Met Pro Glu Arg Gly Thr Val 

485 490 495 

ctg gaa ccc ggc egg ggc cgc gtg gtg cgc gag ggg acg gat gtg gcg 1536 

Leu Glu Pro Gly Arg Gly Arg Val Val Arg Glu Gly Thr Asp Val Ala 
500 505 510 

ate ctt tec ttc ggc gcg cat ctg cac gag gee ttg cag gcg gcg aaa 1584 

He Leu Ser Phe Gly Ala His Leu His Glu Ala Leu Gin Ala Ala Lys 
515 520 525 

etc etc gag gee gag ggg gtg age gtg acc gtg gee gac gee cgc ttc 1632 

Leu Leu Glu Ala Glu Gly Val Ser Val Thr Val Ala Asp Ala Arg Phe 
530 535 540 

teg cgc ccg etc gac acg ggg etc att gac cag etc gtg cgc cat cac 1680 

Ser Arg Pro Leu Asp Thr Gly Leu He Asp Gin Leu Val Arg His Hi 
545 550 



555 



s 

560 



gee gcg ctg gtg acg gtg gag cag ggg gec atg ggc ggc ttc ggc get 1728 
Ala Ala Leu Val Thr Val Glu Gin Gly Ala Met Gly Gly Phe Gly Ala 

565 570 



575 



cat gtc atg cac tat etc gee aat tec ggc ggc ttc gac ggg ggc etc 1776 
His Val Met His Tyr Leu Ala Asn Ser Gly Gly Phe Asp Gly Gly Leu 
580 585 



590 



gcg etc egg gtc atg 



acg ctg ccc gac cgc ttc ate gag cag gcg age 
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Ala Leu Arg Val Met Thr Leu Pro Asp Arg Phe lie Glu Gin Ala Ser 
595 600 605 - 

ccc gag gac atg tat gcc gat gcg ggg ctg egg gcc gag gat ate gcg 1872 
Pro Glu Asp Met Tyr Ala Asp Ala Gly Leu Arg Ala Glu Asp lie Ala 
610 615 620 

gcc acc gcg egg ggc gcg etc gcc egg ggg cgc gtg atg ccg etc egg 1920 
Ala Thr Ala Arg Gly Ala Leu Ala Arg Gly Arg Val Met Pro Leu Arg 
625 630 635 

cag acg gca aag ccg egg gcg gtc 
Gin Thr Ala Lys Pro Arg Ala Val 

645 

<210> 30 
<211> 394 
<212> PRT 

<213> Rhodobacter sphaeroides 
<400> 30 

Met Arg Ser Leu Ser He Phe Gly Ala Thr Gly Ser He Gly Glu Ser 
15 10 15 

Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 



Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
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50 



55 



60 



Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Gin Val Ala Gly 
65 70 75 80 

Gly Ala Gin Ala He Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 

85 90 95 

Met Ser Ala He Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
!00 105 110 

Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
H5 120 125 

Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 
130 135 140 

He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 
145 150 155 leo 

Gly Glu Asp Thr Ala Cys Val Glu Arg Val lie He Thr Ala Ser Gly 

165 no 175 

Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg He Ser 
195 200 205 

He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu lie Glu Thr 
210 215 220 



Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 
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225 



230 



235 



240 



Pro Gin Ser He Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 

245 250 255 

Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala lie Gly Phe Ala 
260 265 270 

Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg He Asp Leu 
275 280 285 

Ala Gin He Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

Gly Ala Ala Phe Asn Ala Ala Lys Glu He Ala Leu Asp His Phe He 

325 330 335 

Ala Gly Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 
340 345 350 

Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 
355 360 365 

Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 
370 ' 375 380 

Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 
385 390 
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<210> 31 

<211> 1182 
<212> DNA 

<213> Rhodobacter sphaeroides 

<220> 

<221> CDS 

<222> (1). . (1182) 

<400> 31 

atg cgc age ctg teg ate ttt ggg gee acc ggc tec ate ggc gaa tec 48 

Met Arg Ser Leu Ser He Phe Gly Ala Thr Gly Ser He Gly Glu Ser 

1 5 10 15 

acc ttc gac etc gtc atg egg aag ggc ggg ccc gag gcg ttc cgc acc 96 
Thr Phe Asp Leu Val Met Arg Lys Gly Gly Pro Glu Ala Phe Arg Thr 
20 25 30 

gtc get ctg acc ggc ggg cgc aac ate egg cga ctg gee gaa atg gcg 144 
Val Ala Leu Thr Gly Gly Arg Asn He Arg Arg Leu Ala Glu Met Ala 
35 40 45 

cgt gcg ctg aag gcg gag ctt gee gtc acc gcg cat gag gac tgc ctg 192 
Arg Ala Leu Lys Ala Glu Leu Ala Val Thr Ala His Glu Asp Cys Leu 
50 55 60 

ccc gcg ctg cgc gag gcg ctg gec ggg acg ggc acc gag gtc gcg ggc 240 
Pro Ala Leu Arg Glu Ala Leu Ala Gly Thr Gly Thr Glu Val Ala Gly 
65 70 75 80 

ggg gcg cag gee ate gec gag gee gee gac egg ccg gec gac tgg acc 288 
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Gly Ala Gin Ala lie Ala Glu Ala Ala Asp Arg Pro Ala Asp Trp Thr 

85 90 95 

atg teg gec ate gtg ggc gec gcg ggc etc gtg ccc gga atg egg gcg 336 

Met Ser Ala He Val Gly Ala Ala Gly Leu Val Pro Gly Met Arg Ala 
100 105 no 

ctg aag cac ggc cgc acg ctg gcg etc gee aac aag gaa age etc gtg 384 

Leu Lys His Gly Arg Thr Leu Ala Leu Ala Asn Lys Glu Ser Leu Val 
115 120 125 

acg gca ggg caa etc ctg atg egg acg gec cag gag aac ggc gec acg 432 

Thr Ala Gly Gin Leu Leu Met Arg Thr Ala Gin Glu Asn Gly Ala Thr 
130 135 14Q 

ate ctg ccg gtg gac age gag cac tec gcg gtc ttt cag gcg ctg gcg 480 

He Leu Pro Val Asp Ser Glu His Ser Ala Val Phe Gin Ala Leu Ala 

145 150 155 iso 

ggc gag gac acg gec tgc gtc gag cgc gtc ate ate acg gcg tec ggc 528 

Gly Glu Asp Thr Ala Cys Val Glu Arg Val lie He Thr Ala Ser Gly 

165 no 175 

ggg ccg ttc cgc gac tgg age etc gag cgc ate cgc gee tgc ace gtg 576 

Gly Pro Phe Arg Asp Trp Ser Leu Glu Arg He Arg Ala Cys Thr Val 
180 185 190 

gec gag gcg cag gec cat ccc aac tgg tec atg ggc cag egg ate tec 624 

Ala Glu Ala Gin Ala His Pro Asn Trp Ser Met Gly Gin Arg He Ser 
195 200 205 

ate gac age gec teg atg ttc aac aag gcg etc gag ctg ate gag acg 672 
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He Asp Ser Ala Ser Met Phe Asn Lys Ala Leu Glu Leu He Glu Thr 
210 . 215 220 

cgc gaa ttc ttc ggc ttc gag ccg gac egg ate gag gcg gtc gtc cat 720 
Arg Glu Phe Phe Gly Phe Glu Pro Asp Arg He Glu Ala Val Val His 
225 2 30 235 240 

ccg caa tec ate gtc cat gcg atg gtg ggc ttc tgc gac ggg ggc ctg 768 
Pro Gin Ser He Val His Ala Met Val Gly Phe Cys Asp Gly Gly Leu 

245 250 » 255 

atg gec cat etc ggc ccc gee gac atg cgc cac gec ate gga ttc gcg 816 
Met Ala His Leu Gly Pro Ala Asp Met Arg His Ala He Gly Phe Ala 
260 265 270 

ctg aac tgg ccg ggt cgc ggc gag gtg ccc gtc gec egg ate gac etc 864 
Leu Asn Trp Pro Gly Arg Gly Glu Val Pro Val Ala Arg He Asp Leu 
275 280 285 

gca cag att gcg age etc acc ttc cag aag cct gac gag gaa cgc ttt 912 
Ala Gin lie Ala Ser Leu Thr Phe Gin Lys Pro Asp Glu Glu Arg Phe 
290 295 300 

ccg gee ctg agg ctt gcg cga gac gtc atg gcg gcg cgc ggc ctg teg 960 
Pro Ala Leu Arg Leu Ala Arg Asp Val Met Ala Ala Arg Gly Leu Ser 
305 310 315 320 

ggc gec gec ttc aac gcg gec aag gag ate gcg etc gat cat ttc ate 1008 
Gly Ala Ala Phe Asn Ala Ala Lys Glu He Ala Leu Asp His Phe He 

325 330 335 

gec gga cgc ate ggg ttt ctg gac atg gcg gcg gtg gtc gag gag acg 1056 
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Ala Gly Arg He Gly Phe Leu Asp Met Ala Ala Val Val Glu Glu Thr 
340 345 350 

etc gcg ggc gtt teg acc gac ccc ctg ttc gga aaa gtg ccc gac gec 1104 
Leu Ala Gly Val Ser Thr Asp Pro Leu Phe Gly Lys Val Pro Asp Ala 
355 360 365 

ctt gag gaa gtg ctg gec atg gac cat etc get egg aga gcg gca gag 1152 
Leu Glu Glu Val Leu Ala Met Asp His Leu Ala Arg Arg Ala Ala Glu 
370 375 3 8 o 

gaa gec gec ggt etc cgc cag cag aaa agg 1 18 2 
Glu Ala Ala Gly Leu Arg Gin Gin Lys Arg 
385 390 

<210> 32 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 32 

aagctgatct gggacgtggg gca 23 

<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthetic DNA 
<400> 33 

tgctatccgc acaagatcct gac 

<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic DNA 
<400> 34 

gcatgctgtt ccgcgatgcc gac 
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